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NUTRITION REVIEWS 


MAY 1961 


NUTRITIONAL RESEARCH IN THE SOVIET UNION* 


Part I: Some General Aspects 


Nutrition is conspicuous by its absence 
from the subject index of Medical Research 
in the U.S. S. R., an up-to-date list of 
references to reviews and reports by Western 
scientists, compiled by Elizabeth Koenig 
(U.S. Pub. Health Publ. No. 710 


(1960)). There are occasional references to 


Service 


matters nutritional in the personal accounts 
of visitors to the Soviet Union, as in J. M. 
Rev. 


, but a systematic 


Bierman’s note on infant feeding (Q. 
Pediat. 12, 137 (1957 
appraisal of the current status of Soviet 
nutritional research is lacking. A bibliog- 
raphy of selected recent articles by authors 
who have been associated with the Moscow 
Institute of Nutrition was prepared by the 
Staff of Fordham University’s Institute of 
Contemporary Studies (.CLS.R. 
Medical Reports, Suppls. to Vol. 2, No. 3, 
July-September, 1960). 


{ussian 


Unfortunately, the 
items in the bibliography are not classified 
and no index is provided 

The body of this brief review deals with 
We should not fail 


to note the research of I. S and 


metabolic research. 
tubinoy 
his co-workers on the motor components of 
eating. The results of their experimental 
and clinical investigations are summarized 
in a valuable monograph entitled The 
and the 


and 


Physiology 
Mastication 
1958). The 


investigations on dogs with esophagotomy, 


Swallowing (Leningrad, 


basic data were obtained in 


using the classical Pavlovian methods of 
sham feeding and conditional reflexes. The 
reflex interactions between the processes of 
mastication and swallowing were studied in 
detail their the 
functions of the stomach and on respiration 
Methods 


recording Man’s motions in 


and influence on motor 


was examined. developed for 


eating were 


* Prepared with the aid of National Institutes 
of Health grant T-10. 


Pathophysiol of 


applied on a variety of clinieal problems 
including adaptation to dentures and changes 
in neurological disorders and those of 
traumatic and infectious (tetanus 

Metabolic 


strongest 


origin. 
the 


biological 


has not 
the 
sciences. At best, it was uneven in emphasis. 


research been 


point of Soviet 
It may be symptomatic that a conference on 
Carbohydrates and Carbohydrate Metab- 
olism of Animals and Plants (Academy of 
Sciences, Moscow (1959 
and that the last 


years ago. 


was held in 1958 
conference was held 20 


RESEARCH INSTITUTIONS. 


SOURCES OF INFORMATION 
Nutritional research is centered in three 
cities: Moscow, Leningrad, and Kiev (cf. 
A Directory of Medical and Biological Re- 
search Institutes of the U.S. S. R., compiled 
by D. P. Gelfand, U.S. Pub. Health Service 
Publ. No. 587 (1958)). The most important 
the Nutrition in 
Moscow, a part of the Academy of Medical 
Sciences directed by Prof. O. P. Molchanova. 


center Is Institute of 


It has some 20 subdivisions concerned with 
food 
various 


therapeutic nutrition, and 
the 


basic sciences of the biochemistry, physi- 


hygiene 


technology, and aspects ol 


ology, and pathology of nutrition. Special 


laboratories are devoted to protein research 
and the study of vitamins. 
of the Institute the Laboratory of 
Higher Nervous Activity, headed by the 
late A. I. Makarychey (for obituary see 
Voprosy Pitaniya (Problems of Nutrition) 
19 (3), 92 (1960)). 

Today’s Institute of Nutrition organized 


A unique feature 
Was 


in 1930 has its roots in the State Central 
Institute of Public Nutrition which had been 
the Health. 


associated with Ministry ot 


Vou. 19 No. 5 
- 
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The Central Institute owed much to the 
initiative of N. A. Semashko who recognized 
the complex problems of human nutrition 
and stressed the significance of diet for 
preventive and clinical medicine. He gave 
particular attention to agricultural tasks 
in the search for new foodstuffs and the 
technological problems of efficient utilization 
of available raw materials. Special attention 
was given to feeding the personnel of 
the collective and state farms. The State 
Central Institute was transformed, in time, 
into the Institute of Nutrition and even- 
tually incorporated into the Academy of 
Medical Sciences. At present the Institute 
guides and coordinates nutritional research 
in the Soviet Union. 

Among the other top ranking establish- 
ments must the All-Union 
Institute of Vitaminology, associated with 
the Ministry of Health and directed by 
Prof. B. A. Lavrov. It 
Moscow and apparently shares the quarters 
with the Institute of Nutrition. It 
branch in Leningrad. While we are con- 


we mention 


is also located in 
has a 


cerned here with nutrition rather than food, 
it may be noted that the Leningrad Institute 
of Radiation Hygiene has a Division of 
Hygiene. The Ukrainian Scientific 
Research Institute of Nutrition is located 
in 


Kiev and includes laboratories of bio- 
chemistry, physiology, and microbiology. 

In addition to the special scientific estab- 
lishments, nutritional research is carried 
on in medical clinics and in institutes of 
the Sanitary-hygienic 
Institute of Leningrad. There are regional 
institutes, such as the Laboratory of Nutri- 
tion in Tbilisi (Tiflis) and research labora- 
tories associated with the food industry. 
An economist, L. V. Opatskii, considered 
in detail the Distribution of Food Industry 
in the U. S. S. R. (Moscow, 1958) and the 
related problems. The presentation is his- 
torically oriented and the documentation 
is thorough. 


hygiene such as 


The bimonthly periodical in which most 
of the nutritional research is reported is 
entitled (Problems of 


“oprosy Pitaniya 


REVIEWS [Vol. 19, No. 5 
Nutrition), published since 
long interruption (1942 to 
and following the war years. 

A very useful source of information on 
current research is the Proceedings of the 


1932, with a 


1951) during 


Scientific Sessions held in the spring of each 
year at the Institute of Nutrition in co-oper- 
ation with other research establishments. 
The abstracts presented in Vol. 13 (Moscow, 
1959), edited by Molchanova, are classified 
into the following categories with the number 
of reports given in parenthesis: nutritional 
status and health of populations (5); physi- 
ology and biochemistry of nutrition (49); 
therapeutic (27); vitaminology 
28); child nutrition (18); and hygiene and 
technology of nutrition (23). 
Though the British 
Abstracts and Reviews provide 


nutrition 


Nutrition 
the best 
Knglish coverage of the Soviet work on 
nutrition. 


limited, 


We are not aware of a comprehensive 


presentation in Russian of the science of 
nutrition as thorough as Modern Nutrition 
in Health and Disease, 2nd ed., ed. M. G. 
Wohl and R. 8. Goodhart (Philadelphia, 
(1960)). The most recent volume of A. I. 
Shternberg’s Bases of Scientific (Rational 
Nutrition (Moscow, 1959) is an elementary 
textbook. The author has emphasized that 
the renewal of the structures of the organism, 
made possible by the foodstuffs obtained 
from the environment, is a basic charac- 
teristic of all living organisms. He cites 
philosopher F. Engels, the physiologists 
I. M. Sechenov and I. P. Pavlov, and the 
biologist K. A. Timiryazev in support of the 
truism that nutrition represents an intimate 
bond between the organism and its environ- 
ment. Effects of environmental factors, in 
contrast to genetic factors are stressed in 
regard to the nutritive qualities of food- 
stuffs, e. 
fruits and berries. Soviet authors have been 


q., the ascorbic acid content of 


concerned with appraising the significance 
of environmental factors, ¢. g. occupational 


and climatic factors, for the modification 
of the physiological needs of the human 


organism for nutrients. 
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A. V. Reisler’s Nutritional Hygiene 2nd 
ed. (Moscow, 1957) prepared by Kk. 8. 
Petrovskii is of special interest. The Ameri- 
can reader accustomed to buying mush- 
steak the grocery 
would be amazed by the prominence 


rooms for his at store 
with 
pictures in color—given to mushrooms as a 
potential source of food poisoning, non- 
in There valuable 
chapter on the history of the science of 
nutrition with special the 
maintenance of health and developments 
the U. R. In 1877, in 


work on digestive glands utilized original 


bacterial origin. is a 


references to 


in Pavlov 
experimental and surgical techniques (‘‘sham 
feeding” and “Pavlov’s pouch’) and made 
long-term studies in healthy animals. This 
work was rewarded by the Nobel prize in 
1904 
higher nervous functions. It 


and antedates Pavlov’s research on 
is cited as a 
basic contribution to the study of digestive 
processes. His Lectures on the Activity of the 
Glands was published 


Pavlov established that 


Digestive 
in 1897. the com- 
position of the diet exerts important in- 
fluence on the digestive processes in their 
quantitative aspects. But psychological fac- 
tors as taste of food and eating in appro- 
priate surroundings must also be taken into 


account. 


PHERAPEUTIC AND PREVENTIVE NUTRITION 


There is an ample supply of general text- 
books on dietotherapy for physicians (I. F. 
1957 ) 
nurses and hospital cooks 
1958 


dietetic 
Borin- 


com- 


for 
E. N. 
Most 
prehensive and authoritative is the third 
M. I. 


Bases of The rapeutic 


Lorie, Moscow, and 


skaya et al., Moscow, 
edition of the collaborative work of 


(1872-1952 
Nutrition (Moscow, 1958). Pevzner’s motto 


Pevzner 


was that all patients must eat and that 
diet provides the general metabolic back- 
“Without 
dietotherapy there is no scientific therapy.” 

The in 


therapy diet should be considered broadly 


ground for all other therapies: 
Soviet 


authors emphasize that 


us affecting the whole organism, its basal 


and intermediary metabolism and regula- 
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tory mechanisms, not just the particular 
diseased organ requiring the dietotherapy. 

Systematic attention has been given to 
(ef. A. K. Gorchakov’s 
monograph, Kiev, 1952). The earlier Col- 
lected Studies Goiter (Alma 
Ata, 1940) was especially concerned with 
this Central 
Asia. Systematic investigations were made 
in other areas: 


endemic goiter 


on Endemic 


mountain region of Soviet 
in the Ural mountains by 
O. V. Nicolaev and his co-workers (Sverd- 
lovsk, 1935); and in Siberia in the region 
of the river Amur by M. N. Akhutin (Kha- 
barovsk, 1937). The of the 


preventive use of documented in 


effectiveness 
iodine, 
these studies, is a convincing argument 
regarding the significance of iodine deficiency 
for the etiology of the disease, even though 
the modifying influences of endogenous and 
exogenous factors are recognized. 
FUTURE DEVELOPMENTS 
The nutritional implications of the six- 
vear plan (1959-1965) for further develop- 
ment of the national economy are outlined 
by O. P. Molchanova (Problems of Nutri- 
18, 3 (1959). One of 


stressed as a research topic is adaptation 


tion the problems 
to stresses in general and acclimatization 
in particular. The role of nutrition in ae- 
climatization is given special importance 
in connection with the anticipated intensive 
development of the northern zone of eastern 
Siberia and other regions with special 
climatie conditions. 

Some of the other tasks 
the and 
precise definition of nutritional requirements 
of different 


with special emphasis on the impact 


brought out by 


author include a_ revision more 


age and occupational groups, 
ot 
nutrition on the course of aging; a thorough 
examination of the nutritional and 


performance capacity of different segments 


status 


of the population and in different parts of 
the country; specification of the tolerance 
levels of the residues of agricultural echemi- 
foodstuffs; and screening of food 
additives with reference to their potential 


carcinogenic effects 


eals in 


In therapeutic nutri- 


. 
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tion the need is stressed for further work 
in the prevention and treatment of ather- 
osclerosis and diseases of the cardiovascular 
system in general and of rheumatism. The 
author also refers to the problem of the 
significance of qualitatively different fats 
in the diet, a point previously neglected in 
Soviet discussions and research. There are 
unsolved problems regarding vitamin sup- 


Statisticians sometimes startle and confuse 
us with findings which often serve as a 
springboard for productive investigation. 
One such report relates a decreased incidence 
of deaths from atherosclerosis and hyper- 
tension to the hardness of water (H. A. 
Schroeder, J. 12, 4586 
(1960)). Previously, he reported that there 
was an inverse relationship between the 
hardness of water and death rates from 
vardiovascular diseases (J. Am. Med. Assn. 
172, 1902 (1960)). 

In the present study he has compared the 
death rates in various states resulting from 
the ten leading causes of death: cardiovas- 


Chronic Diseases 


cular, malignant neoplasm, vascular lesions 
affecting the central nervous system, acci- 
dents, certain diseases of early infancy, 
influenza and pneumonia, generalized ar- 
teriosclerosis, diabetes mellitus, congenital 
malformations, and cirrhosis of the liver. 
His investigations that 
water supplies were “harder” 


finished 
(contained 
more calcium, magnesium, and bicarbonate, 
and had a higher pH) in five east north- 
central 


showed 


northcentral 
states, eight mountain states, and Florida, 
Kentucky, Oklahoma, Texas, and California. 
Twenty-three other states and Washington 
D.C. had softer water than the 
average of 97 p.p.m. In evaluating these 
data Schroeder initially reported (loc. cit.) 


states, seven west 


national 


that the incidence of cardiovascular disease 
and more specifically of coronary heart 


NUTRITION 


RELATION BETWEEN HARDNESS OF WATER AND 
CARDIOVASCULAR DISEASE 


Statistical data indicate that there is a significant negative correlation between hard 
ness of drinking water and incidence of cardiovascular disease. 


REVIEWS 


(Vol. 19, No. 5 


plementation. Russian women are to be re- 
lieved of some of the drudgery of food prepa- 
ration by making available greater volume and 
greater variety of fruit concentrates, canned 
foods, and partially prepared dishes. Public 
catering is also to be improved and enlarged. 
Joser BrozeK, 

Lehigh University 

Bethlehem, Pennsylvania 


disease had a significant negative correlation 
with the hardness of the drinking water. 

In the present report he noted that those 
states having soft water also had a signifi- 
cantly higher incidence of non-white popu- 
distort the 
data. Accordingly, he collected his data so 


lation, a factor which could 
as to consider only white persons between 
the ages of 55 and 64 years. In this latter 
group, significant negative correlations were 
found for atherosclerosis and for arterial 
hypertension (including hypertensive cardio- 
vascular disease, vascular lesions affecting 
the central nervous generalized 
arteriosclerosis, arteriosclerotie 


System, 
and heart 
disease including coronary disease). 

There was no significant correlation be- 
tween hardness of water and rheumatic 
heart disease, chronic endocarditis, other 
forms of myocardial degeneration, or ‘‘other 
diseases of the heart.’’ In the case of malig- 
nant neoplasm, no correlation was found 
except for a probable negative correlation 
between hardness of water and neoplasms 
of the respiratory tract of men between the 
ages of 55 and 64 years. Curiously enough 
there was a positive correlation between 
hardness of water and congenital malfor- 
mations. The same was true for the inci- 
dence of deaths due to accidents. 

The discussed the 


author significant 


reciprocal relationship of degenerative and 
heart 
hardness of water. It is not known whether 


hypertensive forms of disease to 


‘set 
: 
i 
ig 
: 
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any of the minerals found in hard water 
could have a protective effect on man. The 
fact that there was no correlation with other 
lends credence to 
findings. In the 
strange coincidence of deaths due to auto 


forms of heart disease 


Schroeder’s discussing 
accidents with hardness of water, he pointed 
out that such communities in general have 
a lower density of population and as a result 
the inhabitants have to drive further dis- 
tances, often on highways which permit a 
higher maximal rate of speed. In addition, 
the 
mountainous parts of the country. 


many of hard water regions are in 


To further test this hypothesis he caleu- 


lated the correlation of cardiovascular 


REVIEWS 135 
deaths with the density of population and 
doubtful 
there was doubtful significance for the co- 


found a significance. Similarly, 
efficient of hardness of water and density 
of population. These co-efficients were much 
lower than that which related hardness of 
water and cardiovascular disease. 

This study demonstrates that an interest- 
ing relationship exists between the presence 
of certain minerals in drinking water and 
relative protection from degenerative vascu- 
lar diseases. Investigators know, however, 
that statistical correlation does not neces- 
surily imply cause and effect, yet the sug- 
gestion often to additional 


warrant 


investigation. 


COPPER ELIMINATION TREATMENT OF 
HEPATOLENTICULAR DEGENERATION 


A copper de plet on 


improvement of liver function in one. Pre 


pears essential 


As knowledge of hepatolenticular degener- 
treatment 
of this 
(Nutrition 


INCTeASeS, 
The 


reviewed 


ation (Wilson’s disease 
is becoming feasible nature 
condition has been 
Reviews 16, 37 
discusses copper toxicity in the kidneys 
(tid. 19, 11 (1961)) 

I. H. Scheinberg and I 
Int. Med. 88, 1151 (1960)) have reported 


the results of treating ten cases of Wilson’s 


(1958)); a more recent review 


Sternlieb 


disease by decreasing their copper intake 
the of 
already deposited in the tissues. Nine pa- 


and increasing excretion copper 
tients had established disease; one subject 
was a child at the onset of symptoms. The 
detailed, but 
of them are reported fully by the 
authors (Am. J. Med. 29, 316 (1960) 
which 


clinical histories are not five 


same 
in a 
paper describes their studies and 
therapy at an earlier period. 

Scheinberg and Sternlieb consider Wil- 
son’s disease an inherited “inability to 
synthesize a normal amount of the normal 


be- 


“autosomal inheritance of one 


plasma copper-protein, ceruloplasmin,” 
cause of the 


requmen led to neurologic 


rentine 


improvement in five of nine patients and 


treatment, beaqinnina in infancy 


ap 


abnormal gene from each parent.” Dietary 
copper is retained and deposited in the 
tissues, most notably in brain, liver, kidney, 
and cornea with serious consequences especi- 
ally in the brain and liver. 

The authors showed that replacement of 
ceruloplasmin was not effective treatment. 
A purified concentrated preparation from 
human plasma was given intravenously to 
two patients with Wilson’s disease and to 
the 
short: 


one normal subject. The half-life of 
injected ceruloplasmin 


5.6 and 7.2 


Was very 
days respectively in the two 
patients, so that blood levels could not be 


maintained. A 2 mg. oral dose of copper® 


did not enter the ceruloplasmin of the pa- 


tients, even when this protein had been 
raised to a nearly normal concentration. 
In contrast, the ceruloplasmin of a control 
subject showed a considerable uptake of 
the labeled copper. 

The authors then turned to the “environ- 
mental” of 


treatment Wilson’s disease, 


2. e. the reduction of intake and reduction 


of absorption of copper by cation exchange 


7 
1 
h 
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resins and potassium sulfide, and the in- 
crease in excretion of tissue copper by chelat- 
ing agents. They showed that, with penicil- 
lamine (8,8-dimethylcysteine), up to 7 mg. 
(10 per cent of the normal total body con- 
tent) of copper could be excreted per day, 
but this could not be maintained. Their 
regimen consists of a low copper diet, 40 
mg. potassium sulfide with each meal, and 
penicillamine, 1 to 4 g. daily by mouth, in 
divided doses. Mild penicillamine toxicity 
occurred, as well as iron deficiency which 
can be prevented. The authors adjust the 
dose of penicillamine to insure a copper 
excretion of 1 mg. or more per 24 hours. 
Under this regimen of slow depletion of 
stored copper, prominent corneal deposits 
of two patients virtually disappeared. Data 
for other tissues were not obtained except 
for two liver biopsies, a year apart on one 
asymptomatic child, which showed little 
change (a reduction from 1,092 to 944 ug. 
per gram of dry liver). In only one of nine 
symptomatic patients, treated by the regi- 
men for one to six years, was there clear 
improvement of liver function; this patient 
had been treated for six years. In contrast, 
five of the nine patients showed neurologic 
improvement. A sixth became progressively 
worse on prolonged treatment and improved 
markedly after stopped. 
Several patients showed transient worsening 


treatment was 


In recent information has been 
gathered about the fat mass and lean body 
mass of normal individuals and those with 
various types of abnormal fat distribution 
(Nutrition Reviews 13, 9 (1955)). Normal 


potassium found in nature or in the body 


years 


is associated with an isotope which is radio- 
active. This isotope K*? is present at an 
abundance of 0.012 per cent and has a long 
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TOTAL BODY FAT DETERMINED BY POTASSIUM-40 CONTENT 


Using whole body counting methods for determining the natural radioactivity of body 
potassium, it is possible to estimate the amount of fat and lean body mass in man. 


[Vol. 19, No. 6 


of their neurologic signs at the beginning 
of treatment. 

In spite of treatment, liver damage is 
irreparable and still causes death. For this 
reason the authors consider prevention of 
the greatest importance. Since ‘‘marked and 
permanent deficiency” of ceruloplasmin 
“is seen only in patients who have or will 
eventually develop Wilson’s disease,” and 
since a simple screening test for cerulo- 
plasmin is now available (Nutrition Reviews 
18, 265 (1960)), the authors consider it 
essential “environmental treat- 
ment” before the doomed subjects are a 
year old. 


to begin 


Scheinberg and Sternlieb have substan- 
tiated their point that ideal treatment must 
be preventive. Nonetheless, their results in 
established cases are very worth while. 
lor example, one girl nearly had to with- 
draw from high school ‘‘because of tremors, 
rigidity, drooling, and emotional insta- 
bility,” but improved markedly, got a job 
and is considering marriage. 

The authors did not measure the dietary 
or stool copper that copper 
balance cannot be estimated. Although a 
daily urinary excretion of 1 mg. of copper is 


content, so 


about as high as could be maintained, one 
wonders whether this is enough, since it 
may take years to clear the body of excess 
copper at this rate. Perhaps in the future 
other drugs will be more effective. 


half-life, 2.4 & 10° years. K. T. Woodward, 
T. T. Trujillo, R. L. Schuch, and E. C. 
Anderson (Nature 178, 97 (1956)) reported 
a good correlation between the K*° content 
of the body and the lean body mass as 
determined by tritium dilution in man. 
Recently, G. B. Forbes, J. Gallup, and 
J. B. Hursh (Science 133, 101 (1961)) have 
investigated the possibility of estimating 


|__| a 
cad 
ay 
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the total body fat content of individuals 
by measuring the total body K* content. 
Their approach was based on the concept 
that the lean body tissue had a constant 
potassium content. Using animal studies, 
there are reports in which there appears to 
the 
body of various species when expressed on a 


be a constant potassium content of 
fat-free basis per unit weight. 

The total body K* content of 42 males 
and eight females was determined using a 
whole body scintillation counter. The male 
subjects ranged in ages from 11 to 44 years 
of age and the females varied from seven 
to 23 years of age. The subjects were all 
believed to be in good physical health and 
included individuals who were both obese 
thin. 


For the determination of the total body 


and 


K* content individuals were placed in a 
special chair, clothed only in a light cotton 
gown and paper slippers and then were 
viewed by an 8 inch sodium iodide crystal 
The 


gamma rays emitted by the patient pene- 


connected to a scintillation counter. 
trated the crystal and produced the scintilla- 
tions which were detected by means of a 
the 
specificity of the counting system the output 


photo-multiplier system To increase 
of the scintillation counter was coupled with 
a spectrum analyzer and only those emis- 
sions of desired photopeaks were measured. 
The measurement required only 30 minutes. 
To the 

the measurements 


room shielded with 8-inch thick steel walls. 


reduce background interference 


were carried out in a 


The procedure appeared to have good 


reproducibility and repeat measurements 
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the 
standard deviation of about 


on the same individuals gave same 
results with a 
1.5 per cent. Knowing the amount of radio- 
active potassium available and its abun- 
the 


amount of stable potassium. By assuming 


dance in nature, one can calculate 
that the lean body tissue has a potassium 
content of 68.1 mkq/kg., one can calculate 
the lean body mass by dividing the measured 
total potassium expressed in mEq by 68.1 

A good correlation was noted (coefficient 
0.80) between the per cent of fat determined 
from the K*° measurement and the average 
skin-fold thickness of the individuals. This 
latter measurement has been correlated by 
others with the per cent of body fat. The 
range of potassium content for the subjects 
to 58 mEq/kg. of body 
for males and 23 to 52 mEq/kg. 
for females. These values compare favorably 


studied was 35 


weight 


to others obtained by using measurements 
involving total body counting. 

It is of that the calculated fat 
content for the males varied from 16 to 48 


interest 


per cent of the total body weight while that 
of the females varied from 24 to 67 per cent, 
indicating that some of the individuals 
studied were obese. 

These investigators have presented a rel- 
atively simple method of determining total 
body fat and lean body mass in normal 
individuals using a nontraumatic procedure 
which does not inconvenience the individual. 
Using such procedures it should be possible 
to determine changes in body composition 
nutritional and 


of individuals in various 


clinical states. 


PROGNOSIS IN THE INFANTILE HYPERCALCEMIC SYNDROME 


In the great majority of 


of this syndrome, complete reco from growth failure and 


er pet te d 


the 
original deseription of the syndrome known 


Almost a decade has gone by since 


as “infantile hypercalcemia with failure to 


ve the initial stages of the “simple "* form 


renal malfunction may be 


Proc. 
(1952). 
Acta 7, 


thrive” (R. Lightwood, Soc 


Med. 45, 401 
Helvet. Paediat. 


Roy. 
Fanconi et al., 


(1952)). Two 


| 
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varieties of this syndrome have been recog- 
nized; both are characterized by hyperecal- 
cemia, azotemia, normal serum phosphorus, 
and failure of mental and physical growth. 
In the “severe” form there are, in addition, 
evidences of nephrocalcinosis, cardiac mal- 
function, and a_ peculiar 
“elfin”’ Response to treatment is 
generally much better in the “simple” form. 
This topic has been discussed on previous 


(14, 338 


osteosclerosis, 


facies. 


oceasions in Nutrition Reviews 
(1956); 15, 193 (1957). 

Although the etiology of this syndrome 
is not known with certainty, there is strong 
presumptive evidence that an abundant 
intake of calcium and vitamin D is at fault. 
In the “severe” form there may be, in addi- 
tion, a congenital metabolic error, as yet 
undefined, leading to vitamin D sensitivity. 
Most of the reported cases are from Great 
Britian where, until recently, the vitamin 
D intake of infants was three to ten times 
the minimal requirement. Infants in the 
first year of life have been most commonly 
affected. 

Recently, R. G. Mitchell (Arch. Dis. 
Childhood 35, 383 (1960)) has reported a 
long-term follow up of a series of cases seen 
at Dundee, Scotland, with a view towards 
ascertaining eventual prognosis. Eighteen 
infants seen during the period 1953 to 1956 
form the basis for this study; all were diag- 
nosed as suffering from the ‘simple’ form 
of idiopathic hypercalcemia. Other con- 
ditions leading to hypercalcemia, such as 
hyperparathyroidism and sarcoidosis, were 
considered to have been excluded. 

Four of the infants died during the acute 
phase of the disease, thus the use of the 
word “simple” hardly does justice to the 
severity of the process in some cases. How- 
ever, the ‘“‘severe’’ cases have had an even 
worse prognosis, as well as other distinguish- 
ing features. Of the 14 survivors, 13 
available for study some three to six years 


were 


after the onset of their disease. 
The maximum level of serum calcium was 
15 to 19 mg. per 100 ml. and that of blood 
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urea 29 to 135 mg. per 100 ml. (in seven 


infants azotemia was not present). Other 


than the facts that a diet low in calcium 


and vitamin D was given and that some 


infants received details of 
therapy are included in this report. Hyper- 


calcemia persisted for periods varying from 


cortisone, ho 


one week to 28 months (average about three 
months) and azotemia for one week to eight 
months (average about two months). 

At the time of follow-up a number of 
observations These included 
urinalysis, creatinine clearance, ability to 


were made. 
concentrate and to acidify the urine, general 
physical status, and growth performance. 
All of the children were taking a regular 
diet without added vitamin D. 

Serum calcium level was normal in each 
instance. Urinalysis revealed no evidence of 
protein, sugar or abnormal numbers of 
cells. Upon withholding oral fluids for 12 
hours, all but one of the children achieved 
a urinary specific gravity of 1.025 or greater. 
Urine pH under these conditions was 5.2 or 
less in each instance. 

The creatinine clearance was found to be 
77 to 116 ml. per minute per 1.73 m2 (nor- 
mal the children 
tested; in the other three it was between 
60 and 75. 


range) in seven of ten 
The significance of these low 
values cannot be evaluated in view of the 
fact that urea clearance was normal in each 
instance. 

All of the children appeared to be in good 
health. None had hypertension or cardiac 
murmurs, though murmurs had been heard 
in three at the time of their original illness. 
Although formal intelligence tests were not 
done, only one child was judged to have a 
slight mental defect. 

Charts of growth in height and weight 
are presented for each of the 13 children. 
The charts are based on the results of the 
Oxford Child Health Survey (Acheson et al., 
Lancet 1, 691 (1955)). In most instances a 
number of observations had been made, so 
that a relatively complete record of physical 
growth could be charted. With regard to 
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body weight, all but one of the children fell 
within one standard deviation of the mean; 
the exception fell in the zone between one 
the 
mean. Progress in height was equally gratify- 


and two standard deviations below 


ing with only two children falling in this 
zone. These results should be viewed in the 
light of definite growth failure, more evident 
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in weight than height, in nearly every in- 
stance during the hypercaleemic episode. 
Mitchell's ot 


indicating, as it does, the remarkable ability 


report is great interest, 
of young children to recover satisfactorily 
from a disease process associated with failure 
to thrive and a high incidence of renal im- 
pairment. 


UNESTERIFIED FATTY ACID LEVELS IN NEOPLASTIC DISEASE 


As a group, patients 


with clinically active malignancy may have blood unesterified 


fatty acid levels above those noted in other patients 


The unesterified fatty acids in plasma 
have been reported to play an important 
role in the transportation of fat. When there 
fat, 
the level of unesterified fatty acids in the 


is an increased rate of metabolism of 
plasma increases, and concurrently with a 
decreased rate of fat metabolism they de- 
crease. These changes have been noted in 
various metabolic conditions (Vutrition Re- 
mews 14, 216 (1956); 16, 135 (1958)). 
Recently, P.S. Mueller and D. M. Wat- 
kin (J. Lab. Clin. Med. 57, 95 (1961) 
reported in detail changes in the plasma 
fatty 


with neoplastic disease as well as those with 


have 


unesterified acid levels in patients 
nonmalignant chronic diseases. This study 
assumed that the changes in this lipid frac- 
tion may reflect rates of depletion of fat 
depots. They noted that in 30 normal in- 
staff 


plasma level of the unesterified fatty acids 


dividuals (the professional the mean 


+ 


was 0.35 + 0.12 mEq per liter. The indi 
vidual values ranged from 0.11 to 0.70. The 
unesterified fatty acid level in 41 patients 
with various stages of cancer was 0.58 + 
0.30 the 


values ranging from 0.15 to 1.53. The differ- 


per liter with individual 


ence between the means of the two groups 


(P 


A third group, consisting of IS pa- 


Was significant 
0.001 


tients with various chronic diseases showed 


statistically very 


that in spite of the chronic nature of the 
disorder and prolonged bed rest, the disiribu- 


tion of the unesterified fatty acid leveis in 


the plasma was almost identical with that 
obtained from the normal individuals. 
the Mueller 
Watkin came to the following conelusions: 


On analysis of data, and 
first, that cancer patients as a group had 
higher levels of unesterified fatty acids in 
their plasma than did either normal indi- 
viduals or with 


patients nonmalignant 


chronic individual 
cancer patients with elevated concentration 
of unesterified fatty acids had clinically 
active disease. 


diseases; second, that 


These investigators then attempted to 


determine the mechanism which caused the 
elevation of the unesterified fatty acid levels 
in the plasma of cancer patients. Some of 
the factors which tend to raise the plasma 
level of these fatty acids are: poor glucose 
utilization (diabetes mellitus), administra- 
tion of epinephrine, long fasting, inadequate 
intake, 


of 


dietary hyperthyroidism, recent 


injections heparin, growth hormone, 
ACTH or obesity None of the patients with 
malignant cancer had elevated fasting blood 
sugar levels or showed glycosuria; none had 
received growth hormone, ACTH or heparin 
recently, and none was obese; all had norma! 
plasma protein-bound iodine levels, 

Thus, while there is no doubt that there 
was an elevation in the plasma unesterified 
fatty acid fraction in patients with clinically 
active malignancy, as vet, the biochemical 
involved in the 


mechanism production of 


| 
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the unesterified fatty acid is not known. 
Among the possible explanations given for 
this effect is a possible decreased glucose 
tolerance or decreased insulin sensitivity. 
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Perhaps there may be an increased titer of 
the fat mobilizing hormone in such indi- 
viduals. Future work may be able to answer 
this challenge more positively. 


RARE MALABSORPTION SYNDROMES 


Four cases are reviewed. One had nontropical sprue without diarrhea or anemia; the 
others had steatorrhea: one with massive diverticulosis, one with hypogammaglobuli- 
nemia and one with islet cell carcinoma of the pancreas. 


With the availability of more precise 
methods for characterizing the malabsorp- 
tion syndromes (Nutrition Reviews 17, 211 
(1959)), our understanding of this group of 
conditions is improving. At the same time 
rarer syndromes are observed, which are 
poorly understood. 

J. D. Kabler, in an article entitled ‘““Rare 
Malabsorption Syndromes” (Ann. Int. Med. 
52, 1221 (1960)), points out that a number 
of conditions affecting the small bowel and 
resulting in failures of alimentary absorption 
have come to be grouped under this collec- 
tive term. Impaired fat absorption, with 
steatorrhea, is common to these, but absorp- 
tion of various substances may be affected 
individually or in combination. 

Kabler reports four patients: 

Case I: Nontropical Sprue Without Diar- 
rhea or Megaloblastic Anemia. A 45-year 
old man developed severe weight loss and 


hypochromic anemia. He showed impaired 
absorption of iron, glucose, fat, and folacin. 
Only later did he develop a “deficiency 
pattern”? on small bowel X-ray study; still 
later a greasy diarrhea appeared. Improve- 
ment occurred following steroid treatment 


and a gluten-free diet. 
Case II: Steatorrhea With Massive Intes- 
tinal Diverticulosis. A 


many years to have numerous large divertic- 


woman known for 
ula of the duodenum and colon developed 
diarrhea and weight loss at the age of 61. 
Two years later a carcinoma of the cecum 
was removed. Diverticula of the jejunum 
were demonstrated. There was only mild 
steatorrhea. intermit- 


Diarrhea continued 


tently, relieved irregularly by antimicrobial 
drugs. 

Case III: Steatorrhea and Adult Hypo- 
gammaglobulinemia. A 34-year old man had 
had numerous episodes of pneumonia. in 
childhood ; 


demonstrated at about 31 years. The gall 


hypogammaglobulinemia was 
bladder was removed and later a stone in 
the bile 
thereafter emaciation 


Diarrhea began 
developed. A 
gluten-free diet did not help. The serum 
calcium was 8.6 mg. per 100 ml. and serum 
cholesterol 85 mg. per 100 ml. The glucose 


common duct. 


and 


tolerance curve was high, vitamin By ab- 
sorption was subnormal, and serum gamma 
globulin was absent upon electrophoresis. 
The gastrointestinal tract normal to 
X-ray study. Fifty per cent of a test meal 
of radioactive triolein was excreted in the 


feces in 24 hours. Treatment was unavailing; 
diarrhea and progressive weight loss led to 
the patient’s death. At autopsy bronchiec- 
tasis and bronchopneumonia were found. 
Autolysis prevented histologic study of the 
small bowel mucosa, but enteritis was not 
observed. 

The author points out that sprue-like 
symptoms are present in about 20 per cent 
of patients with acquired hypogammaglobu- 
linemia; the cause of the steatorrhea in these 
cases is unknown. 

IV: Steatorrhea Associated 
Islet Cell Carcinoma of the 


woman developed diarrhea, apparently at 


With 


Pancreas. A 


Case 


145 years of age. A cervical smear showed 
“cancer” and the uterus, tubes, and ovaries 


were removed. There followed three years of 


hae 
By: 
. 
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diarrhea and weight loss of 30 pounds; blood 
was vomited once. At a diagnostic operation 
two tumor nodules were found in the pan- 
creas and one in the porta hepatis. Diarrhea 
ceased for three months only, recurring 
with nausea, vomiting, and abdominal pain. 
At an operation for removal of the gall 
bladder the following 


identified. 


year, no tumor was 


Diarrhea continued, plus 


episode of blood in the stools and progressive 


one 


weight loss of 60 pounds. 

When studied after five years of diarrhea, 
the patient showed a high glucose tolerance 
curve; serum calcium was normal. Butterfat 
absorption was impaired and there was 
moderate steatorrhea. The duodenum and 
adjacent jejunum were dilated, the mucosal 
folds thickened and decreased in number. 
Treatment with a gluten-free diet, a steroid, 
and pancreatin did not lessen the symptoms. 

The abdomen was again explored and a 
secondary tumor nodule weighing 135 g. 
was resected from the liver; this proved to 
be an islet cell carcinoma of the pancreas. 
Jejunal biopsy was normal. Postoperative 
gastric suction vielded up to 3000 ml. of 
fluid per day. After a brief remission, diar- 
rhea and abdominal pain recurred 
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Kabler believes that this case is related 
to the syndrome of peptic ulceration asso- 
ciated with non-insulin-producing islet cell 
tumors of the pancreas reported by R. M. 
Zollinger and EF. H. Ellison (Ann. Surg. 
142, 709 (1955): Zollinger and T. V. Craig 
(Am. J. Med. 29, 761 (1960)). These patients 
secrete large amounts of very acid gastric 
juice. Kabler could find only one instance of 
steatorrhea in the so-called Zollinger syn- 
drome, though diarrhea occurs in perhaps 
one sixth of the cases. Autopsy would be 
necessary to determine whether ulceration 
exists and tumor remains in the present 
patient. 

Although the syndromes in the four pa- 
tients described can scarcely be fortuitous, 
the mechanisms are not understood at pres- 
ent. The cases are of diagnostic interest to 
the clinician, who may find malabsorption 
in rare or unexpected situations. But their 
principal interest is to the student of nutri- 
tion who is forced to revise or extend his 
the 


As in the past, careful study of such unusual 


theories to mechanisms involved, 


as 


cases should lead to future advances in our 
knowledge. 


DENTAL EFFECTS OF FLUORINE INGESTED BY BOVINES 


Dietary fluorine accumulates 


dentin than in enamel. Elevated fluorine is 


dentin. 


Animals receiving more than a minute 
amount of fluorine in their diets over a long 
period ot time develop chronic fluorosis. 
lor cattle this amount has a lower limit of 
about 2 mg. per kg. of body weight per day 
(Nutrition Reviews 11, 11 (1953)). Clinical 
changes in the teeth have been said to be 
not only the most sensitive indication but 
also pathognomonic of chronic fluorosis 
(loc. cit.). These changes consist predomi- 
nantly of focal areas of yellow-brown dis- 
coloration and “chalky” areas in the enamel, 


with or without accompanying pitting, and 


mly in actively growing teeth and in greats 


associated with de 


amounts in 


creased acid solubility of 


the involved teeth 


Such dental lesions de velop only when the 


excessive wearing of 


abnormal fluorine ingestion occurs during 
the tooth 


time of formation, and once a 


tooth is formed it is no longer affected by 


subsequent fluorosis. 
In a recently reported study, J. W. Suttie 
and P. H. Phillips (/. Nutrition 71, 


(1960)) have investigated the retention of 
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fluorine by the dentin and enamel of bovine 
incisor teeth in relation to age, state of tooth 
eruption, length of exposure, and level of 


dietary fluorine ingested. Further they 
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studied the relation of dental changes to 
other clinical evidence of chronic fluorine 
poisoning. 

In this investigation cattle were fed a 
basal diet containing from 3 to 5 p.p.m. of 
fluorine. Two age groups of animals were 
exposed to various levels of supplemental 
fluorine in the diet. One group was first 
exposed at two years of age. Some of these 
animals received supplemental fluorine ad- 
ministered as a solution of sodium fluoride 
poured over the basal diet in amounts of 
20, 30, 40, and 50 p.p.m. Other cattle in 
this group received 50 p.p.m. with 200 g. of 
calcium carbonate per day. A second group 
was first exposed to supplemental fluorine 
at five years of age and at levels of 30 and 
50 p.p.m. Animals of the first group were 
exposed until seven years of age and those 
of the second group until eight years of age. 

At the end of the experimental period, 
incisors were cleaned and dried at 110°C. 
and powdered in a steel mortar until all 
particles would 60-mesh screen. 
Enamel and dentin were separated by the 
method of R. 8. Manley and H. C. Hodge 
(J. Dent. Res. 18, 133 (1939)). Fluorine 
analyses were made on both fractions and 


pass a 


the acid solubility of dentin was determined. 

In animals seven or more years of age, 
normal dentin contained 500 to 1000 p.p.m. 
of fluorine and normal enamel 50 to 300 
p.p.m. Increments of dietary fluorine from 
20 to 50 p.p.m. resulted in increased storage 
of fluorine in incisors. The fluorine content 
of dentin increased in an almost linear 
fashion with increments of dietary fluorine. 
For each dietary level there was a progres- 
sive increase in fluorine in dentin from the 
first to the fourth pair of incisors. At com- 
dietary there 
fluorine in dentin from cows exposed from 


parable levels, was more 
the age of two to seven years than from 
cows exposed from the age of five to eight 
years. Fluorine in enamel increased in rela- 
tion to increased dietary intake, but the 
pattern of increase was not uniform and 
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regular and there was considerable variation 
for each dietary level. There was no uniform 
increase in enamel fluorine from the first 
to the fourth incisors. In cows exposed 
initially at two years of age there was a 
sharp increment from the third to the fourth 
incisor, Whereas in animals first exposed at 
five years of age there was no good corre- 
lation of fluorine the enamel 
with either position of the incisor or level 
of fluorine intake. 


content of 


In animals exposed to supplemental die- 
tary fluorine from two to seven years of age 
there was a close inverse correlation between 
fluorine content and acid solubility of dentin. 
Increased fluorine content was associated 
with decreased acid solubility. Again the 
marked in the fourth 
incisor which has accumulated more fluorine. 

Clinical dental effects of 
fluorosis was noted only in the third and 


change was most 
evidence of 


fourth incisors of the animals initially ex- 
posed to supplemental fluorine at two years 
of age. Severe dental changes occurred prior 
to systemic evidences of fluorosis but for 
animals on comparable dietary intake and 
with comparable dental levels of fluorine 
there were wide variations in the develop- 
ment of systemic symptoms of fluoride 
toxicity. 

This study eloquently demonstrates that 
the incorporation of fluorine into teeth is a 
function of the growth status of the tooth 
as well as the concentration of dietary 
fluorine and length of exposure. Such relation- 
ships have already been demonstrated for 
bone (G. W. Newell and H. J. Schmidt, Am. 
J. Vet. Res. 19, 363 (1958); Suttie et al., J 
Nutrition 65, 293 (1958); Suttie and Phillips, 
J. Dairy Sc. 42, 1063 (1959); Arch. Biochem. 
Biophys. 83, 355 (1959)). The metabolically 
tooth 
avidly than does the mature 


more active growing Incorporates 
fluorine more 
tooth. As the authors point out it also in- 
dicates that the mature enamel is virtually 
inert metabolically, at least as far as fluorine 


incorporation is concerned, whereas dentin 


a 
‘ 
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the mature tooth continues to utilize 
fluorine although at a lower level than the 
growing tooth. These findings can be cor- 
related with the clinical observations made 
long ago that dental lesions result only when 
fluorosis is present during tooth formation 
(Nutrition 9, 228 (1951)). The 


results of the present study again substanti- 


Reviews 


ate this, since only the third and fourth 
incisors of the animals started on supple- 
mental fluorine at two years of age showed 
clinical evidence of fluorosis. In both groups 
of animals in this study these were the only 
teeth which in the stage 
during supplementary fluorine ingestion. 
k:xcess wear of affected teeth is due to 


were formative 


abnormal softness of enamel. Pitting and 
linear depressions on the teeth are due to 
deficient enamel deposition. 
that fluorine 
affects the ameloblasts most severely (C. J. 
Arch. Path. 19, 159 (1935)). Such 


cells apparently become inactive and flat- 


Histological 


studies demonstrate eXCess 


Sutro, 


tened with a resultant lack of deposition of 
normal enamel. Odontoblasts are less mark- 
edly altered although defects in calcification 
of dentin do occur. The authors of the article 
under discussion have correlated elevated 
levels of fluorine in dentin with decreased 


acid solubility, vet the teeth with the high- 
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est fluorine levels (four incisors in animals 
first fed fluorine supplements at two years of 
age) were most severely affected by excess 
attrition. This would seem to indicate that 
there is some disparity between acid solubil- 
ity of dentin or enamel and hardness, at 
least at high concentrations of fluorine. 
The authors also point out the disparity 
between the development of dental effects of 
fluorosis and the development of systemic 
changes. There is sufficient variation be- 
tween animals to seriously impair the use of 
clinical dental changes as a sensitive indica- 
tion of chronic systemic fluorosis. In addi- 
tion, although changes in teeth occur only 
if excess fluorine ingestion takes place during 
the time of tooth formation, bone changes 
and systemic effects may occur at any age. 
Perhaps the most useful index of current 
or recent ingestion of fluorine is a urinary 
excretion of 10 or more 
Reviews 11, 11 (1953 


This study again emphasizes the need 


p.p.m. (Nutrition 


for more knowledge about the intermediary 
metabolism of fluorine in view of its wide- 
spread current use as a prophylaxis for 
dental caries and also points out its absolute 
safety when properly used for prevention of 
dental caries. 


VITAMIN D AND MILK FEVER PREVENTION 


S.P 


and one day follou ing parturition 


Twenty million 


One of the most serious disorders of dairy 
cattle is milk fever, which occurs shortly 
after parturition. Milk fever is characterized 
by low-blood calcium; therapy has ordinarily 
involved the intravenous injection of cal- 
In 
some high-producing herds losses from milk 


cium salts such as calcium gluconate. 
fever have been very high and, routinely, 
well over two thirds of the cattle in their 
second or subsequent lactations have shown 


the clinical signs of milk fever. 


inits of vitamin D fed daily to datr 


ee days 


cows th 


sha ply educed the incidence of mi I} Seve 


L. Campbell and C. W. Turner (Vo. 
Erpt. Sta. Re ch Bull tin 352 
early suggested that the develop- 


Agri. 
(1943 
ment of milk fever in high-producing dairy 
cattle was due to an imperfect performance 


of the endocrine glands, especially the para- 
thyroid. They reasoned that the high blood 
calcium values associated with the diets of 


the pre-partum period suppress parathor- 
mone secretion by the parathyroid. With 
the initiation of lactation, the high demand 
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for calcium 


“auses a precipitious drop in 


blood calcium which, owing to impaired 
parathyroid function, cannot be restored 
with sufficient rapidity to meet the needs of 
the lactating animal. Under these circum- 
stances milk fever develops. 

The relationship of vitamin D to calcium 
metabolism suggested that administration 
of this vitamin during the last few days of 
might increase calcium 
levels and protect the cattle until parathy- 
roid function increased to meet the added 
requirements of lactation. 

J. W. Hibbs, W. E. Krauss, C. F. Monroe, 
and T. 8. Sutton (J. Dairy Sci. 29, 617 
(1946)) and Hibbs et al. (Ibid. 34, 855 
(1951)) in testing these theories discovered 
that when vitamin D was fed at a level of 5 
million units per day for two to four weeks 
prior to parturition, the caleemic effect was 
insufficient to increase the blood calcium 
level during the immediate post-partum 
when development of milk fever 
is most likely to oecur. Furthermore, they 
observed that longer periods of vitamin D 
feeding may have caused deposition of 
calcium in the cardiovascular system and, 


gestation blood 


period 


probably, the high level of calcium induced 
by this comparatively long-time feeding 
of « high level of vitamin D actually further 
suppressed parathyroid action, if the theories 
of Campbell and Turner are correct. 

On the basis of this early work, Hibbs 
et al. reasoned that a short time high level 
vitamin D feeding period immediately prior 
to parturition might increase the calcium 
level of the blood without causing a suppres- 
sion of parathyroid activity. In preliminary 
experiments, Hibbs and W. D. Pounden 
(J. Dairy Sci. 38, 65 (1955); Ann. N.Y. 
Sci. 64, 375 (1956)) 
five to 30 million U.S.P. units of vitamin D 


Acad. administered 
per day for the three to eight day pre- 
partum period of pure-bred Jersey cows 
which had had at least two previous lacta- 
tions and milk fever at a previous parturi- 
tion. 
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Results of these earlier studies were suffi- 
ciently encouraging that Hibbs and H. R. 
Conrad (J. Dairy Sci. 43, 1124 (1960)) have 
‘arried on an extensive field trial with the 
administration of vitamin D to prevent 
milk fever in pure-bred Jersey cattle. These 
workers used levels of 15, 20, and 30 million 
U.S.P. units of vitamin D per day to be 
administered to cattle had milk 
previous parturition. They 
administered the vitamin D for three days 
pre-partum and one day post-partum. Of 
the 164 cattle treated, 113 were on schedule. 
These permitted an evaluation of the dif- 


which 
fever at a 


ferent levels of vitamin D that were used. 
While those cattle not on schedule made it 
difficult. to evaluate the levels of vitamin D, 
they did give some indication of the effec- 
tiveness of the length of the vitamin-feeding 
period. 

The results obtained confirmed previous 
work by these investigators as well as work 
reported by J. C. Dell and B. R. Poulton 
(J. Dairy Sei. 41, 1706 (1958)) that when 
the vitamin D was fed for a period of three 
days pre-partum and one day post-partum 
there was a sharp reduction in the incidence 
of milk fever. At the level of 15 million 
units of vitamin D per day the reduction 
in incidence was 67 per cent, at the 20 mil- 
lion unit level 82 per cent, and at the 30 
million unit level 79 per cent. The results 
suggest that approximately 20 million units 
of vitamin D per day with half the level 
given twice daily, offer the best promise of 
milk fever prevention. 

Hibbs and Conrad also investigated the 
possibility that different sources of vitamin 
D had more or less effectiveness, but they 
were not able to distinguish any significant 
differences between the three sources tested. 
the cattle 
were not on schedule provided data sug- 


Interestingly enough which 
gesting that the protection of vitamin D 
with little 
additional protection resulting from a longer 


increases rapidly for three days 


feeding period (up to eight days). Further- 
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more, it was quite apparent that discontinu- 
ation of vitamin D feeding for one day 
resulted in a precipitous drop in protection, 
although some protection did continue for 
several days after the termination of vitamin 
1) feeding. 

The knowledge of hormone and vitamin 
function in the dairy cow, has been combined 


by these investigators. Using high potency 


vitamin D sources, they have developed a 


practical means of controlling, to a major 
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extent, a very serious disorder in dairy 
cattle, The success of this dietary treatment, 
however, depends largely on anticipating 
the date of parturition; this appears to be 
the principal difficulty in the utilization of 
this method of milk fever control. This is an 
the 


nutritionist has been able to assist the man 


excellent example in’ which research 


in production and at the same time give 


an additional reason to management for 


keeping accurate records. 


FISH AND UNAVAILABLE IRON 


hcontainas 


to mink 


Certain pecies of rau J 


natural-type ration unavati lable 


Side the cla ical 1qns of 


The list of minerals which become 


villable as a result of a dietary ingredient 


continues to increase. It was only recently 
that the zine in a ration containing sesame 
meal as a source of protein was shown to be 
unavailable to chicks (Nutrition Reviews 
19, /// (1961)). 

Work in this country and in Norway has 
shown that the iron in a ration containing 
certain types of fish is unavailable to mink. 
The availability of large amounts of non- 
edible fish to the mink raisers accentuated 
the economic importance of this problem. 

In Norway, A. Helgebostad and I. Mar- 
tinsons (Nature 181, 1660 


that mink kits fed rations containing large 


1958 observed 


amounts of raw coalfish Gadus virens) 
became anemic and devyv« loped light-colored 
named ‘‘cotton-fur.” 


underfur, a condition 


\pproximately 10 per cent of the animals 
developed the light fur and 20 to 30. per 
cent of the animals died with a severe ane- 
mia. When raw whiting (Gadus merlangus 
the 
Normal 


could be produced if the raw fish were re- 


Was incorporated into the diet same 


condition was produced. animals 
placed with boiled fish of the same species 
The 


found that the anemia disappeared when 


estigators toc. 


Norwegian 


Cooking de stroys the 


ibstance or substances which make the ironina 


bin ling bstance Be 


ron de fir encu.n ink fe d the raw S sh deve lop achromotrichia. 


organic preparations of iron 


(16 


were given 


parenterally iron week), 
When 40 mg. 


mouth, some 


mg. ol per 
of iron per day were given by 
improvement of the anemia 
was seen, but it was not comparable to that 
following parenteral administration, None 
of the B vitamins, even when given in large 
doses, had any effect upon the anemia. 

F. M. Stout, J. Ek. Oldfield, and J Adair 
(J. Nutrition 70, 421 1960 fed mink a 
diet composed of (in per cent): horse meat, 
14; 
mixed rockfish, 25; wheat germ, 2: commer- 
mink 
alfalfa meal, 1.5; 
On this 


7; beef liver, 4; tripe, mixed sole, 42; 


cial cereal, 2; brewers’ veast, 1.5 


and steamed bone meal. 1. 


ration, the mink grew well and 


showed no signs of either “cotton-fur’ or 
anemia. Upon the inclusion of either hake 
the 


cotton 


(Merluccius productus) or whiting in 
diet, 


The incidence of 


above the mink developed 


fur.” this condition was 
the 
fish incorporated into the diet. W hol hake 


at a level of 50 per cent in the diet produced 


proportional to the percentage ol 


“cotton-tur” in 60 per cent of the animals, 
level affected 
When an 
hake was used, the incidence dropped from 
60 to 30 per cent. 


whereas whiting at the same 


only 20 per cent. eviscerated 


ay 
he 
(te 
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Not all animals in the experimental group 
developed ‘“‘cotton-fur.”” The males de- 
veloping this condition attained a weight 
of 800 g. at the end of the six-month feeding 
period; those that did not reached a weight 
of 1200 g. The animals that were fed the 
basal diet free of both hake and whiting 
reached a weight of 1600 g. When placed 
on the above rations, the spread in the 
average weights of the females was not as 
great as those for the males. 

Evidence indicating that susceptibility 
to the condition of “cotton-fur” was partly 
a genetic factor was shown by placing the 
entire litter from mink that had previously 
produced young which developed “‘cotton- 
fur’? on the hake and whiting diet. All of 
these young developed the characteristic 
deficiency syndrome. When the young from 
mink that did not develop this condition 
were placed on the same diet, very few, if 
any, developed the condition. 

Further study indicated that only young 
animals developed the ‘“‘cotton-fur’’ syn- 
drome. This was shown by transferring 
that had been maintained on a 
normal diet through the first six months of 
life to a whiting or hake diet. No evidence of 
“cotton-fur’’ appeared during the following 


animals 


six months, even though fur growth was at 
its maximum (summer and fall). 

Additional studies (J. Nutrition 72, 46 
(1960)) were made with the above ration 
containing hake (at a level of 50 per cent) 
supplemented in different groups by (1) 
B-complex vitamins at fairly high levels 
injected at weekly intervals for 14 weeks; 
(2) 1.8 g. of L-lysine and 0.7 g. of L-tyrosine 
per 100 g. of diet; (3) copper glycinate 
injected in 


subcutaneously monthly 


bimonthly doses of 27 mg.; (4) iron as ferric 
. 


or 


hydroxide injected intramuscularly at a 
level of either 50 mg. biweekly for a total 
of 350 mg. or 50 mg. monthly for a total 
of 200 mg. 

At the end of the experiment, the mink 
fed the normal control ration (without hake) 
showed no signs of ‘“cotton-fur.”’? The males 


weighed 1880 g. and had hemoglobin levels 
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of 18.7 per cent. Eight of the ten animals 
fed the basal hake diet had 
the males weighed 1292 g. 


‘“cotton-fur’’; 
and had 11.9 
per cent hemoglobin. The B-complex vi- 
tamins, the lysine and tyrosine, and the 
copper did not improve the 
condition, 


“cotton-fur” 
body 
The given intramuscularly 
produced animals that had no signs of 
“cotton-fur,” body weights of 1621 g., and 
hemoglobin levels of 16.8 per cent. 


weights, or hemoglobin 


levels. iron 


In another study, the hake diet was sup- 
plemented with either 17.6 or 88.1 mg. of 
ferrous iron per kg. Neither one of these 
two levels of iron by mouth had any effect 


on either hemoglobin levels or body weights 


when compared to the basal controls. 

The total iron content of the normal con- 
trol diet was 114 mg. per kg., whereas that 
of the ration containing the hake was 108 
mg. In spite of the presence of adequate 
amounts of i the certain 
types of raw fish in the ration made this 
mineral unavailable to the mink. The fish 
not only made the iron in the ration un- 
available, but it unavailable 
amounts of supplemental dietary iron. 
Eviscerating the fish reduced this effect, 
while cooking completely eliminated it. 


iron, presence ol 


made large 


The above studies are important in show- 
ing that a deficiency of an additional factor 
besides copper, pantothenic acid, 
of may 
produce nutritional achromotrichia. These 


lysine, 
and a number other ingredients 
studies also indicate that in addition to the 
cereals, fish may contain substances that 
bind essential minerals in such a way that 
they become unavailable to the animal. The 
substance in the fish appears to be an organic 
compound which is inactivated by boiling. 

It is hoped that this type of study will 
be extended to other animals in an effort to 
whether mink 
iron deficiency when 


in 
fed 
these species of fish. It might also be ad- 


determine are unique 


developing an 


visable to include studies on the availability 
of the iron in the rations containing hake 
and whiting. This could be done by the 
bipvridy] technique. 


7 
* 
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TOXIC WATERBLOOML (ALGAE) 


Blue-greenalgae ‘blooming’ onthe surface of lakes produce asubstance whichis toric 


for animals and man 

Nutritionists have investigated the feasi- 
bility of growing algae for human consump- 
tion (Nutrition Reviews 17, 238 (1959)) and 
found the limiting factors to be cost of 
production, relative deficiency -of certain 
nutrients, incomplete digestibility, and poor 
acceptability. These reports related chiefly 
to a green alga known as Chlorella. There 
many thousands of varieties of algae, 
of toxic. A 

follows the 
effects of ‘“‘waterbloom” or blue-green algae 
in the lakes of Canada. 

H. O 


(Canad. 


are 


some which are fascinating 


report regarding poisonous 


Dehnel 
(1960)) 


Dillenberg and M. Kk. 
Med. Assn. J. 83, 1151 
described a series of alarming incidents which 
Echo Lake 


lakes in Saskatchewan during the summer of 


occurred at and surrounding 
1959. The spring had been unusually warm 
Late in June the lakes started to 
The 


covered with blue-green algae 


and dry 


“bloom”? overnight surface became 
Soon there- 
after deaths were reported of dogs, geese, 
large fish, cattle, and horses. Shortly after 
they drank the water some of these animals 
obvious discom- 
the 
death. 
\utopsies by veterinarians disclosed swollen 
of the 


hemorrhagic inflammation of the intestinal 


were observed to develop 
fort followed by retching, foaming at 


mouth, diarrhea, convulsions, and 


spotty livers, edema lungs, and 
mucosa. Analyses of intestinal contents for 
poisons and pathogens were negative. How- 
ever, small green flecks were present in the 
intestinal contents which were found to be 
cells of two blue-green algae (Anabena and 
Microcystis). 

Two instances of human poisoning were 
fatal. In 


addition, a group of school children devel- 


reported, neither of which was 
oped a gastroenteritis after swimming in 


the lakes. Cells 


found in the stools of one of these children, 


one of of Anabena were 


and cells of both Microcystis and Anabena 
were present in the stools of an adult. 

In the same region the water supplies of 
two cities developed waterbloom. Investiga- 
tion disclosed that cells of Microcystis pre- 
The the 


surface assumed a blue-violet hue and was 


dominated. clear water beneath 
lethal when 0.5 ml. was injected into mice. 

Previous reports of toxic waterbloom were 
reviewed by the authors. It was described in 
Adelaide, Australia in 1878 (G. Francis, 
Nature 18, 11 (1878) and in Washington 
D. C. in 1930-31 (M. Schwimmer and D. 
Schwimmer, Grune and Stratton, Inc., New 
York (1955)). 

The nature of algal toxins is poorly under- 
stood. A cyclic poly-peptide has been ex- 
tracted from Microcystics aeruginosa which 
is capable of killing mice within two to three 
hours and hence is referred to as the “fast 
death factor” (C. T. Bishop, FE. F. Anet, and 
P. R. Gorham, Canad. J. Biochem. Physiol. 
37, (1959)). A extract 
referred to as the “slow death factor’ killed 
mice less rapidly. Autopsies of these animals 


: 
LOD second toxic 


showed the same findings as those described 
above. 

Toxins may be inherent in certain vari- 
eties of algae, or they mav be produced by 
decaying algae, or by peculiar conditions 
of the water, the climate, or by 
of 


interest that episodic poisonings occurring 


mutation 
the algae themselves. It is of special 
in coastal cities, where fish or mussels con- 
stitute a large portion of the diet, have been 
associated in folklore with red tides. (Algae 
are capable of changing their color to the 
complementary hue of their environment 


hence those growing deep in the sea may be 


red.) Sudden storms or current may bring to 
the surface large quantities of toxie algae 
which have a red appearance. When these 


are eaten by fish or crustaceans their meat 


. 
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becomes toxic to man (Schwimmer and 
Schwimmer, op. cit). 

It is obvious that scientists must learn a 
great deal more about the many varieties of 
algae and the conditions of culture which 
might lead to the production of harmful 
substances. This is particularly true if algae 
are to constitute a source of food supplies 
but it also applies to the control of alga 
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growths in municipal water supplies. The 
water-soluble toxins produced by some of 
these algae are capable of passing through 
standard filtration processes and will with- 
stand chlorination and alum precipitation. 


This report is timely because it calls atten- 
tion of both nutritionists and public health 
officials to the potentially serious effects of 


uncontrolled algal growths. 


ASSAY AND BIOPOTENCY OF ALPHA-TOCOPHEROLS 


A new chick bioassay confirms that d-alpha-tocopherol is 1.33 times as active as the 
dl-forms and shows that there is no difference in activity between the free or acetate esters 


of each form. 


Bioassay for alpha-tocopherol has classi- 
“ally utilized the ability of this vitamin to 
prevent fetal resorption in the rat (K. E. 
Mason, J. Nutrition 23, 59 (1942)). Indeed, 
the name tocopherol derives from the fact 
that maintenance of pregnancy was one of 
the first functions established for this 
vitamin. However, in the intervening years 
many other functions of the tocopherols 
have been elucidated, and other methods of 
bioassay have been based on them. They 
include the cure of muscular dystrophy in 
rabbits as measured by the urinary ratio of 
total to preformed creatinine (E. L. Hove 
and P. L. Harris, bid. 33, 95 (1947)), the 
prevention of hemolysis of rat red blood 
cells in the presence of dialurie acid (L. 
Friedman et al., Ibid. 65, 143 (1958)), and 
direct chemical measurement in various 
organs or tissues. 

Utilizing the various bioassay methods to 
determine the relative biopotency of natural 
and synthetic alpha-tocopherols re- 
sulted in general agreement that d-alpha- 
tocopherol is from 1.22 to 1.36 times as 
potent as dl-alpha-tocopherol (Harris and 
M. I. Ludwig, J. Biol. Chem. 179, 1111 
(1949); Hove and Harris, loc. cit., Friedman 
et al., loc. cit.). However, the relative poten- 
cies of the free and acetate esters of the 
alpha-tocopherols are not agreed upon from 
results of these bioassays. Potency evalua- 


tions have ranged from acetate esters being 
1.62 times as potent as free tocopherol 
(Harris and Ludwig, J. Biol. Chem. 180, 6// 
(1949)), to equal potency for the two forms 
(Friedman et al., loc. cit.), and to free form 
per cent more potent than the 
ester (EE. I’. Week et al, J. Nutrition 46, 
353 (1952)). 

In a recently reported 
Pudelkiewiez et al. (J. 
(1960)) 


being 35 


study W. J. 
Nutrition T1, 115 
the 
biopotencies of the d- and di-forms of alpha- 


have re-examined relative 
tocopherol and their acetate esters. These 
investigators have utilized a bioassay in 
day-old chicks based on the observations of 
R. H. Bunnell (Poultry Sei. 36, 413 (1957 
that the amount of tocopherol in chick liver 
varies directly with the intake. 

Day-old, male, white Plymouth Rock 
chicks were fed a diet low in tocopherol, but 
otherwise adequate, for 13 days. At this time, 
chicks at both the upper and lower extremes 
in weight were removed from the experiment 
and the 60 per cent of the original group 
nearest the mean weight were placed into 
eight groups of about equal weight. Each 
pound of the basal diet was supplemented 
with 8 and 16 mg. of the particular tocoph- 
erol to be tested. Free and acetate esters ot 
both natural and synthetic alpha-tocopherol 
in the form of fine gelatin-sugar ‘*beadlets”’ 


were added directly to the diets on an 


ind’ 
whe 
4 
are 
« 
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equimolar basis equivalent to tocophery! 


acetate. Feed was restricted severely the 
first day and then fed in an amount equiva- 
lent to that consumed by the group of chicks 
with the least appetite. At the end of the 
14-day testing period, feed consumption was 


bloc vd 


were removed by cardiac puncture from 


about 38 g. per chick. Three ml. of 
each chick and the samples for each group 
After the chicks 


thoroughly, the livers were removed and 


pooled. 


exsanguinating 
pooled for each group. Pooled samples of 


liver were homogenized and frozen at 
— 20° C. 
The 


phere 


in extraction thimbles. 


analytic procedure for hepatic 
with 


absolute ethanol and Skellysolve B, molecu- 


consisted of extraction 


lar distillation, and chromotographic separa- 
Florex XXS column 


developed in the eluent from the column 


tion on a Color was 
with bipyridine and ferric chloride. With 
this adaptation of the technique the authors 
were able to recover over 95 per cent ol 
tocopherol standards added to liver samples 
Determinations for tocopherol were also 
made on the basal diet, on the “beadlets”’ 
which were used to supplement the diet, and 
on the plasma. 

Tocopherol content of the liver was re- 
duced from about 150 wg. to 5 wg. per gram 
tissue bv feeding the basal diet which con- 
$1.6 and 7.1 g. 


per pound of diet. A direct linear relationship 


tained between tocopherol 
was found between the amount of tocopherol 
in the diet and that in the liver and in the 
plasma. Slopes of the lines from a plot of the 
data for the different dietary tocopherol 
supplements were compared and expressed 
as ratios and analyzed by a multiple slope 
ratio method 

By this method, natural tocopherol was 
determined ta be 1.54 times more porent 
than the synthetic form and there was no 
difference in potency between the free and 
the either the 
natural or synthetic forms. Thus the results 


respective acetate ester of 


agree with other studies on the relative bio- 


potencies of the natural and synthetic 
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(racemic) forms of alpha-tocopherol. In rela- 
tion to the comparative biopotency of free 
and esterified alpha-tocopherols little agree- 
reached in the This 
the results of Friedman, 
et al. (loc. cit.) that the free tocopherol and 


ment has been past 


report supports 
the ester form are of equivalent potency. 
Although many bioassay procedures utilizing 
different species have resulted in general 
agreement concerning relative biopotencies 
of tocopherols, it is possible that species 
variability concerning the requirement of 
tocopherol may cause the desired end point 
to vary. Indeed, the absolute requirements 
may vary considerably depending on the 
species and the dietary ingredients. It is 
further possible that dietary factors may 
have a differential effect on the potency of 


the natural or synthetic forms, either by 


the vitamin or 


adversely affecting intestinal absorption. 


causing denaturation of 

The bioassay procedure elaborated by the 
authors would seem to be a useful procedure 
in some laboratories where there is sufficient 
equipment and proper technical personnel. 
As the authors point out, it is time consum- 
ing and involves a great deal of special 
apparatus. They also point out that with 
this technique one does not have to keep 
animals for breeding as in the classic bioassay 
method of restoring fertility in a vitamin 
I:-deficient female rat. At the present time 
the latter method has at least one distinctive 
point in its favor long usage and therefore 
familiarity with the technique. The murine 
red blood cell hemolysis method with dialuric 
the potentially 
easiest and quickest method if reproducibil- 
itv and sensitivity are confirmed. All of these 


acid would seem to be 


methods have essentially the same handi- 
caps, however. They are bioassays and, in 
the end result, depend on the response of a 
living animal as the criterion for the end 
point. Because of both natural variation in 
animals and variation induced by what may 
seem to be trivial technical details, strict 
methodology must be adhered to for any 


bioassay procedure. 


x 
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When introducing new bioassays, such as 
this, it is always desirable to perform 
parallel determinations with the new tech- 
nique and with an established procedure in 
order to compare, in one laboratory, relative 
sensitivity and reproducibility. It is not 
always valid to compare results of an assay 


Experimental zine deficiency has been 
produced in a number of species Nutrition 
Reviews 19, 111 (1961). A constituent of 
several enzymes, e.g. carbonic anhydrase, 
lactic dehydrogenase, and peptidases, this 
trace metal occurs in many foods and is 
required in such small amounts that defi- 
ciency could scarcely occur in natural diets. 
However, growth impairment and_para- 
keratosis due to zine deficiency have been 
observed in hogs commercially fed rations 
containing processed peanut meal (Jbid 13, 
303 (1955); 16, 334 (1957)). Evidence 
exists that there is a conditioned zine defi- 
ciency in patients with postalcoholic cir- 
rhosis (Ibid. 19, 4 (1961)). 

D. L. Blamberg, U. B. Blackwood, W. C. 
Supplee, and G. F. Combs have recently 
reported the effect of zine deficiency in hens 
on hatchability and embryonic development 
(Proc. Soc. Exp. Biol. Med. 104, 217 (1960)). 

Pullets were fed a basal purified ration 
estimated to contain 6 p. p. m. zine and 
believed complete in other respects. The 
diet was given ad libitum for six weeks; 
the 
same diet and 12 were given the same diet 
plus 120 p. p. m. zine added as zine chloride. 
The hens were artificially inseminated at 


thereafter 12 hens were continued on 


weekly intervals. Eggs were collected for 
two-week intervals and then incubated. 
“Hatchability” of eggs from hens fed the 
zine-supplemented diet varied from 79 to 89 
per malformation 
was seen. Eggs from hens on the unsupple- 


cent and no consistent 
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MALFORMATIONS IN ZINC-DEFICIENT CHICK EMBRYOS 


Zinc deficiency in hens leads to impaired hatching of their eggs caused by gross mal- 
formation and weakness or death of the embryos 


[Vol. 19, No. 5 


performed by a given technique in one 
laboratory with results from another labora- 
tory in which a different technique is used. 
This is especially important when natural 
products containing varying amounts of 


oxidizable lipids are used in the basal diet. 


mented ration hatched erratically and some- 
what less than those from the former group. 
On analysis the diet was found to con- 
tain 28 p. p. m. zine instead of the estimated 
6 p. p. m. 
eliminated, the zine content of the basal 
ration was reduced to 4 p. p. m. The per- 


When the contamination was 


centage of eggs hatched rapidly decreased to 
zero (hatches 11 to 14) and the proportion 
of grossly deformed embryos rose to 50 per 
cent. 

In the dead embryos of the basal group 
there were characteristic malformations 
consisting of absence of the caudal vertebrae, 
sometimes with more of the trunk missing 
or shortened. Part or all of the limbs were 
missing in some embryos. Missing toes, 
arches, 


de- 


formities of beak and head were observed. 


abnormal brains visceral 


microphthalmia, exposed viscera and 


The deformities are shown in photographs 
and are indeed striking. The viscera were 
“surprisingly normal.”’ 

The authors conclude that zine deficiency 
in the diet of the breeding hen results in 
embryos with gross anomalies of skeletal 
development leading to the death of many 
embryos and varying degrees of weakness in 
those which hatch. 


Detailed anatomical studies were not 
made and histologic examination was not 
performed. These, one infers, would not 


have altered the conclusions. Dietary con- 
this 
have contributed to the study, as the two 


sumption was not measured; would 


a 
a 
: 
ay 
he 
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experimental groups undoubtedly differed 
in this respect, as well as in zine intake. The 
health of the hens is not described, although 
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the experiments lasted nine months. Never- 
theless the results, though based on only 12 
hens in each group, are striking. 


BLOOD ALTERATIONS IN VITAMIN B.-DEFICIENT, PREGNANT RATS 


Vitamin Be deficiency in rats causes a decrease in the amount of circulating hemo- 


globin (and decreased hematocrit) and gamma globulin, pres 


synthesis of these two proteins. 


Alterations in plasma proteins, hemo- 
globin, and hematocrit in vitamin Be-defi- 
cient pregnant and non-pregnant rats have 
been recently reviewed (Nutrition Reviews 
18, 3/0 (1960)). Vitamin Beg deficiency in 
non-pregnant three-week 


animals over a 


period resulted in steadily increasing 
plasma protein level while hemoglobin and 
hematocrit plateaued after a slight rise. 
Pregnancy in vitamin Be-supplemented rats 
resulted in a slight rise in plasma protein 
followed by a steady fall throughout the 
remainder of pregnancy. There was a similar 
trend for hemoglobin and hematocrit also. 
Vitamin these 
effects of 


occurred 


Be deficiency potentiated 
that 


were quantitatively 


pregnancy in the changes 


earlier and 
greater. These effects were believed to be the 
result of a combination of changes in blood 
volume and in hemoglobin and red blood 
cell synthesis. 

In a recent report (M. L. Brown and R. L. 
Pike, J. Nutrition 71, 191 (1960 
alluded 


determining 


the studies 


to above have been extended by 


vd 


hematocrit, hemoglobin, total serum protein, 


changes in volume, 


and serum protein fractions vitamin 


3,-deficient and control pregnant rats. 
In this 
rats weighing about 200 g. 


study female Sprague-Dawley 
were separated 
into three groups on the basis of diet. All 
groups were fed the same nutritionally ade- 
quate basal diet. Group I, termed ‘non- 
depleted” controls, was fed the basal diet 
supplemented with O.8 mg. per cent pyri- 
doxine. Group II termed ‘depleted’ con- 
trols, was fed the basal diet supplemented 


with 2.0 mg. per cent deoxypyridoxine for at 


imably by affecting the 


least six days prior to mating and then 
transferred to the pyridoxine-supplemented 
diet for the three-week period of gestation. 
Group III, termed the deficient group, was 
fed the diet 
both prior to and during pregnancy. Vaginal 


containing deoxypyridoxine 


smears were examined daily and animals 
mated at appropriate times. Pregnant and 
non-pregnant animals were included in all 


three groups. 


In order to avoid excess blood loss, analy- 


ultramicro scale 
utilizing blood collected from the tip of the 
tail into capillary tubes. No more than 0.3 


one time. 


ses were made on an 


ml. was collected at Hematocrit 
determinations were made by microtech- 
nique using a capillary tube. Plasma volume 
was determined by an ultramicro adaptation 
of the Evans blue dye dilution method. 
Blood volume was calculated from hemato- 
crit and plasma volume. Hemoglobin was 
estimated from the specific gravity of whole 
blood and serum. Total serum protein was 
determined from specific gravity of serum 
using a gradient tube. Protein fractions were 
determined by paper electrophoresis. Trac- 
ings were made with a densitometer and 
fractions were determined as a percentage 
of the total 
calculated from the concentration of total 
Total circulating hemo- 
globin, protein and protein fractions were 
estimated ot 


determinations of each of these values and 


area. Concentrations were 


serum protein. 


from results simultaneous 
volume and 
the first, 
eighth, fifteenth, and twenty-first days of 


of the blood volume. Plasma 


hematocrit were determined on 


the experiment. Other determinations were 
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made only on the first and twenty-first 
days. 

Blood volume was significantly increased 
in pregnant, vitamin Bs-supplemented ani- 
mals by the end of gestation. Little change 
occurred in the blood volume of any non- 
pregnant group. A gradual decrease occurred 
in the blood volume of the pregnant group 
fed deoxypyridoxine. Only half of these 
animals carried their young to term, and the 
decrease was greater in those which failed 
to reach term. The latter animals were 
probably the most severely deficient. The 
increase in blood volume was not directly 
related to the increase in body weight which 
occurred with pregnancy. As a per cent of 
body weight, blood volume decreased in all 
groups, but the decrease was greater in the 
pregnant, vitamin B,s-supplemented group. 

The hematocrit decreased in all pregnant 
animals, but the greatest fall occurred in 
the deoxypyridoxine-fed group. A fall in 
hematocrit vecurred in the deoxy- 
pyridoxine-fed, non-pregnant group. The 
total plasma volume increased significantly 
in pregnant, supplemented animals, whereas 
the total plasma volume increased only 
slightly in any deoxypyridoxine-fed group. 
This indicates that the decreased hematocrit 
in the deficient groups was not the result of 
hemodilution but rather of actual decrease 
in red blood cells. Hemoglobin — levels 
followed the same pattern as did the hemato- 
crit indicating impaired production of hemo- 
globin in deoxypyridoxine-supplemented 
animals. Total circulating hemoglobin (cal- 
culated from results of total blood volume 
and hemoglobin determined simultaneously) 
was absolutely decreased in all deoxypyridox- 
ine-fed animals. 


also 


In supplemented pregnant 
animals the absolute value for hemoglobin 
was normal although the concentration was 
decreased due to increased plasma volume. 
The total serum protein concentration 
was decreased in all pregnant animals al- 
though the absolute amount circulating was 
increased as compared to non-pregnant 
animals. This decrease in concentration was 
due to increased total plasma volume and 
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consequent dilution. The increase in abso- 


lute amount of plasma proteins which 
occurred in all pregnant animals was greate! 
in the pyridoxine-fed group than in the 
deoxypyridoxine-fed groups. In all groups 
changes in albumin were qualitatively 
similar to paralled changes in total serum 
proteins. 

There were no significant changes in 
concentration of alpha; or alpha, globulins 
in any of the groups during pregnancy, 
although the beta globulin concentration 
decreased in all pregnant animals. In preg- 
nant animals of all groups all three globulins 
were absolutely increased. Gamma globulin 
was both relatively and absolutely decreased 
in all pregnant animals. The decrease is, 
thus, independent of changes in plasma 
volume and is a real effect of pregnancy. 
This protein was also decreased in concen- 
tration and total amount in deoxypyri- 
doxine-fed, non-pregnant animals as com- 
pared to pyridoxine-supplemented controls. 

This study delineates the 


changes that occur in the pregnant, vitamin 


elegantly 


B,-deficient rat and separates the changes 
that are due to hemodilution (in the preg- 
nant animal) from due to actual 
deficient production (in the Be-deficient 
animal). The results of this study show 
clearly the value of determining the absolute 


those 


value of blood constituents, in certain cases, 
as well as their concentration. 

It is interesting that production of those 
proteins made in the liver (albumin and 
alpha and beta globulins) is not absolutely 
affected while production of those made in 
the reticulo-endothelial 
system (hemoglobin and gamma globulin 


bone marrow and 
is inadequate in amount. This seems to 
indicate further a special need for vitamin 
Bs on the part of tissues responsible for 
antibody production and hemoglobin syn- 
thesis (A. E. Axelrod, Proc. Soc. Exp. Biol. 
Med. 66, 137 (1947); Nutrition Reviews 18, 
310 (1960)). Study of such tissues from vita- 
min Be-deficient animals utilizing some of the 
newer histologic techniques, including elec- 
tron microscopy, may be most informative 
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STARVATION ULCERS 


Mice deprived of food for three days deve lop ulcers in the glandular part of the stomach. 


Unde 
vents the 
ston ach. 


similar condition 


latte in the 


> 
slicers 


Uleers are important to nutritionists not 
only because they pose a therapeutic dietary 
problem but also because they may develop 
as a result of acute starvation. 

During the past few years a number of 
investigators have studied the ulcers that 
occur in rats and mice deprived of food for 
three or four days. The stomach of the rat 
and mouse is composed of two major por- 
the covered 
primarily with epithelial cells and supplied 


tions: forestomach which is 
with relatively few blood vessels and the 
glandular portion which is a highly vascular 
tissue covered with a thick mucus layer. 
The development of ulcers in mice as a 
result of starvation has been studied by T. 
Ogawa, T. Chiles, and H. Necheles (Am. J. 
Physiol. 198, 619 (1960 


that when nine to 1l-week old Swiss mice 


They observed 
were fasted for three days, 28 of 43 male 
and 28 of 53 females developed ulcers in the 
glandular part of the stomach. At this time 
the had 
original body weight. An additional five 
had the 
the which 
brought the incidence of ulcers plus erosions 


mice lost 38 per cent of their 


animals of each sex erosions ol 


glandular part of stomach, 
to 77 per cent for the males and 62 per cent 
for the females. In all of these animals, the 
forestomach appeared normal. When mice 
that were 12 to 13 weeks of age were starved 
the 
No explanation 


for three days, only 25 per cent of 
females developed ulcers 
was proposed for the lower incidence in the 
slightly older animals. 

Pregnancy did not protect the mice from 
When 


for two weeks were starved for three days, 


ulcers. rats that had been pregnant 
o8 per cent of them developed ulcers. Ogawa 
stated that the 
starvation ulcers in the mouse is unknown. 


and co-workers cause of 


They suggested that it might be due to a 


ats de velop ulcers in the forestomach. A glucoc orticoid pre- 


at and produces ulcers in the glandular portion of the 


protein breakdown, deficiency in mucus 
secretion, and lessening of the resistance in 
certain areas of the stomach. 

There appears to be some species varia- 
of the stomach which is 


susceptible to 


tion in the are: 
most starvation ulcers, 
evidenced from the work of A. Robert and 
J. FE. Nezamis (Proce. Soc. Exp. Biol. Med. 
99, 443 


that when female rats (150 to 165 g.) 


(1958)). These investigators found 
were 
starved for four days, 60 per cent of them 
developed ulcers in the forestomach, while 
none of them developed any ulcers in the 
glandular or pyloric section of the stomach. 
The ulcers in the forestomach were never 
perforated. The wall of the stomach in 
that area was markedly edematous. 

fobert that 
patients receiving steroid therapy frequently 
developed ulcers, found that if they injected 


Nezamis, observing 


rats during the starvation period with a 
cortisol or 


tarvation no 


steroid hormone such as 


cortisol (glucocorticoids 


longer produced uleers In the forestomach 
but resulted in a high incidence of ulcers in 
the glandular part. 

One of the principal methods previously 
used to produce ulcers in rats utilized the 
technique developed by H. Shay and co- 


6, 43 (1945 


This procedure increases the length of time 


workers (Gastroente rology 


the gastric juice remains in the stomach by 


ligation of the pyloric end of the stomach; 
the 
within six hours of the operation. Robert 
and Nezamis (Proc. Soc. Exper. Biol. Med. 
98, 9 (1958)) showed that the administration 


ulcers then appear in forestomach 


of cortisol to the Shay-operated rat reduced 
both the number of ulcers per rat (27 vs 9) 
and the percentage of perforated ulcers (78 
per cent vs 23 per cent). 
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These observations suggest that starva- 
tion ulcer differences in the mouse and the 
rat may lie in the relative production of 
steroid hormones by these animals. It may 


be that removing food from the mouse 
produces an almost instantaneous increase 
in the production of a steroid hormone 
comparable to cortisol, which protects the 
forestomach from ulcers and enhances their 
development in the glandular part. The rat 
may respond more slowly to the stress of 
starvation and show the ulcers in the fore- 
stomach before the production of corticos- 
teroids becomes high enough to be protec- 
tive. 

These studies are important since they 
suggest an experimental approach to the 
problem of starvation ulcers. Periods of 
famine and severe food restriction have 
usually been associated with a marked in- 
crease in the incidence of peptic and intesti- 
nal ulcers (A. B. Keys et al., The Biology of 
Human Starvation, Vol. I, p. 590, University 
of Minnesota Press (1950)). During World 
War II, the experience in 


France and 
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Belgium indicated a marked increase in 
ulcers with a larger number of gastric than 
of duodenal ulcers, whereas the peace time 
experience was that duodenal ulcers were 
more frequent than gastric ulcers. There was 
also an increased incidence of ulcers among 
women, and for both men and women the 
ulcers started to increase before any real 
shortage in the food supply occurred. The 
latter would that the 


state and increased anxiety produced by 


suggest emotional 
war and calamities of a similar nature play 
an important role in the etiology of the 
so-called starvation ulcers in man. Another 
factor that may be important is the marked 
change in the nature of the food available 
to the people as the war progressed. There is 
usually a marked increase in the roughage 
content of the diet and a marked reduction 
in the fat. The latter may be important in 
the development of ulcers by hastening the 
from the 
stomach and thus exposing it to the action 


rate at which food is removed 


of acids for longer periods of time. 


BONE SODIUM 


Due to the stable nature of sodium bound to bone it is believed that it cannot serve as a 
sodium donor. 


arly investigators studying the chemical 
composition of bone found that there was a 
large amount of sodium present and that the 
amount was in excess of the chloride. Ap- 
parently bone is the only tissue in which 
the quantities of sodium are in excess of 


chloride, comparing the normal plasma 
ultra filtrate sodium to chloride ratio. Since 
the bone salts have the structure of hydroxy- 
apatite (a calcium phosphate, calcium 
carbonate compound) one must assume that 
the excess sodium ions are adsorbed by the 
bone. There is more than simple adsorption 
since the calcium to sodium ratio in bone is 
normally about 30 to one. 

W. H. Bergstrom and W. M. Wallace 
(J. Clin. Invest. 33, 867 (1954)) have found 


a reduction in the sodium content of whole 
bone of rats subjected to intraperitoneal 
dialysis with ammonium chloride. Thus, it 
appeared that the acidosis might be respon- 
sible for reducing the sodium content of the 
rat the 
viewed as a sodium donor which was capable 
of supplying this ion to meet physiological 
needs. 

Recently, J. H. Casey and B. Zimmer- 
mann (Ann. Surg. 152, 927 (1960)) have 
reported studies on the bone sodium of both 


bone. From such work bone was 


biopsy specimens obtained from patients and 


whole bone of rats. These investigators ob- 
tained samples of rib which had been re- 
moved during an operation or by biopsy. 
Special care was taken to split the bones 
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vertically with a chisel so that all cancellous 
bone and marrow elements were separated 
from the dense cortical bone. All analyses 
were carried out on the dry dense cortical 
bone. 

The 


chloride contents of the residue were deter- 


sodium, potassium, calcium, and 
mined after ashing. The extra sodium present 
in the bone was calculated by dividing the 
chloride content of a kilogram of dried bone 
by the interstitial fluid chloride concentra- 
multiplving this the 
sodium content of the interstitial fluid. The 


tion and ratio by 


sodium content was determined first on a 


piece of rib removed at operation; 48 hours 
later another sample was obtained by biopsy. 
The changes in extra bone sodium between 
the operation and the biopsy varied from 
—l5to +2 mEq kg. of bone. If one assumes 
that 9 per cent of the total body weight of a 
normal individual is that of the marrow-free 
bone, then these 48-hour changes for extra 
sodium would be multiplied almost seven- 
fold for a 70 kg. man to obtaim the total bone 
sodium change. 

A series of studies were then undertaken 
to relate the extra bone sodium expressed as 
mkq kg. dry weight of bone as a function 
of age. There was a rapid increase in bone 
sodium to age 15, although only 
this studied. 
Beyond this age, the sodium content does 


hour 
individuals below age were 
not change much, ranging from about 250 
to 200 mq of extra sodium per kg. of dried 
rib cortical bone. Ten patients who had 
compensated rheumatic heart disease were 
studied. These had 
sodium in their diet for at least three months 
the 


surotomy). When the rib extra sodium was 


individuals avoided 


before operation mitralcommis- 


plotted against age, all the values fell within 
the normal limits. 
Studies undertaken in three 


were also 


individuals, one who received 18 g. of 
sodium chloride and two who received 27 g. 
during the 12 hours immediately prior to a 
thoracotomy. By metabolic balance studies 


125, 201, and 178 mq of sodium were re- 
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tained by the patients during the 24-hour 
period. No attempt was made to determine 
the amount of the 
previous days. In two of the three patients 


sodium retained from 
the bone extra sodium fell within the normal 
limit and the third was considerably lower. 
The the 
determined in rib samples obtained from 


sodium content of bone was 
seven patients who had died of wasting 
diseases. Six of the seven values were below 
the normal range. However, these investiga- 
tors did not believe this represented a dona- 
tion of sodium by the bone but rather a 
along with other 
materials while the bone was being broken 


simple loss of sodium 
down by the osteoclasts. 

These investigators then went to studies 
involving salt loading in rats. Three different 
groups of animals were studied: a control 
group, a group loaded with sodium chloride, 
and a group receiving sodium citrate. Six 

1.53 
intra- 
These 


investigators suggest this is an equivalent 


rats receiving the citrate were given 


mEq of sodium as sodium citrate 


peritonally daily for eight days. 

of 716 mEq of sodium per day in a 70 kg. 

man. 
Another 


1.53 mEq of sodium as 


group of six animals received 
chloride 


daily for eight days in the same manner. The 


sodium 


animals were allowed their normal food and 
intake. The total 
sodium in the marrow-free dry bone of the 


water average bone 
for the 
animals receiving sodium citrate it was 207 


control animals was 212 mkq/kg., 


and for those receiving sodium chloride, it 


was 203. The average extra sodium content 


in the bone expressed in mEq,kg. of dry 


the control 


receiving 


bone for 208, for 
201, and 
199. No 


statistical difference was noted between any 


group was 


those sodium citrate 


those receiving sodium chloride 


of the groups. 
the bons 


sodium was studied after animals were mad 


In another group of 11 rats 
acidotic by the intraperitoneal injection of a 
solution of dextrose containing ammonium 
chloride. Four hours after the intraperitones! 


iy 
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injection the fluid was asperated from the 
peritoneal cavity; the amount removed was 
usually greater than the amount introduced. 
Forty-eight hours later, during which time 
the animals received no food or water, they 
were sacrificed and the bone sodium deter- 
mined. It was found that the bone sodium 
when expressed as mEq/kg. of dry marrow- 
free bone was 212 for the control and 213 
for the acidotic animals. The extra bone 
sodium was 208 in both series. 

Thus the values that these investigators 
obtained were in disagreement with those 
reported earlier by Bergstrom and Wallace. 
However, the latter investigators were using 
the whole bone for the sodium analysis. 
Casey and Zimmermann repeated their 
previous study in which animals were made 
acidotic by peritoneal dialysis with the 
exception that the sodium analysis was 


rhesus monkeys. 


Anemia occurs with vitamin E deficiency 
in several species. However, studies relating 
this vitamin to blood formation or destruc- 
tion are few, and the pathogenesis of the 
anemia is not certain. In one study, vitamin 
I'-deficient chicks had a microcytic anemia 
with fewer reticulocytes (15 per cent) than 
those receiving the vitamin (85 per cent) 
(Nutrition Reviews 16, 149 (1958)). There is 
also some evidence that vitamin FE in com- 
bination with ascorbic acid enhances hemo- 
globin regeneration in irou-depleted rats 
and in vitamin E-deficient rabbits 
16, 113 (1958)). A relation to the oxidation- 
reduction of iron is postulated, whether 
during intestinal absorption or during 
erythropoiesis. 

The low serum tocopherol level of the 
newborn human infant 
susceptibility to peroxide hemolysis of the 
erythrocytes; the same is true of children 


is associated with 
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Erythrocyte life-span is markedly shortened in the anemia of vitamin E-deficient 
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-arried out on the whole bone. It was found 


that there was a depletion of total bone 
sodium and extra bone sodium whether the 
values were expressed per mEq/kg. of fresh 
wet bone or mEq/kg. of dry whole bone. 
Differences 
(P = 


clude that the differences between analyses 


were significant 


0.01). Thus these investigators con- 


statistically 


reported on whole bone and on cortical 
bone were due to changes in the marrow or 
extra cellular fluid of bone. 

These investigators concluded that the 
sodium of marrow-free bone is in a very 
stable form and does not change significantly 
by sodium loading, sodium deprivation or 
acute episodes of acidosis. This they suggest 
precludes the sodium in the marrow-free 
bone playing a major part in the regulation 


of acid-base alone. 


the and 
those with biliary atresia (Nutrition Reviews 
15, 135 (1957)). 

H. N. Marvin, J. 8. Dinning, and P. L. 


Day have studied the pathogenesis of the 


with cystic fibrosis of pancreas 


anemia, which is an early sign of vitamin EF 
deficiency in the rhesus monkey (Proc. Soc 
Erp. Biol. Med. 105, 473 (1960)). Because 
of the evidence for erythrocyte destruction, 
the authors measured the life-span in this 
animal of autologous red cells labeled with 
chromium®, 

Six experiments were done on four mon- 
keys; one of these was a replete control 
animal. Maximal erythrocyte life-span in 
this animal was 98 days, close to the value 
of 100 + 20 days derived by a different 
method. One monkey, on the deficient diet 
for only 35 days before the injection of the 
labeled cells, and not anemic, showed a 
normal disappearance rate of chromium®! 
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from the blood. A second animal was given 
labeled red cells after 188 days on the defi- 
cient diet. The red blood cell count fell from 
5.55 to 4.24 million per cmm. during the 
study; the maximal life span was 88 days, 
nearly normal. 

The same two animals, plus a third, were 
tested after 349, 437, and 516 days, respec- 
tively, on the diet. All were anemic, with 
red cell counts of 3.02 to 3.98 million per 
cmm. during the experimental period. The 
maximum erythrocyte life-spans in these 
animals were 49, 45, and 35 days, ‘respec- 
tively. After five months with added dietary 
tocopherol, the last monkey’s erythrocyte 
count returned to 5.85 million per emm. and 
the maximum red cell survival to'91 days. 

There was a fairly good correlation be- 
tween red blood counts and erythrocyte 
survival times, but the degree of anemia 
was not well correlated with the duration of 
the deficient diet. 

From the mathematical consideration of 
the shapes of the red cell survival curves the 
authors conclude that the anemia of vitamin 
kK. deficiency is partly hemolytic. They 


related to their bod jfat stores 


On the basis of a priori reasoning, it would 
appear that individuals with large reserves 
of adipose tissue should be able to with- 
stand starvation for longer periods of time 
than individuals with much smaller energy 
reserves. This relationship is not always 
apparent among human beings because 
psychological reactions and adaptations to 
starvation have an important influence on 
the individual’s ability to survive (A. Keys, 
et al., Biology of Human Starvation Vol. TT, 
University of Minnesota Press (1950)). 

D. G. Montemurro and J. A. F. Stevenson 
have shown that for the rat there is a close 


relation between body reserves of energy 
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speculate on the possible effect of peroxida- 
tion of unsaturated fatty acids on the lipid 
of the red cell envelope with resultant 
changes in fragility, which would be affected 
by vitamin E or other antioxidants. The 
possible effect of vitamin EF on a hemolytic 
action of ingested fat is discussed; the 
authors’ experimental diet contained 
abundant fat. 

The conclusions of these investigators 
appear valid for the rhesus monkey. They 
are, however, different from those of R. B. 
Goldbloom, who found quite normal erythro- 
cyte survival by the chromium" labeling 
technique in vitamin E-deficient rats and in 
a two-year old boy who had fibrocystiec 
disease of the pancreas and a very low serum 
tocopherol level (Nutrition Reviews 18, 3 
(1960)). 


In short, it is not certain whether vitamin 
I. deficiency leads to hemolysis, deficient 
iron absorption or impaired hemoglobin 
formation. Perhaps the effect is different in 
different species, or perhaps all of these 


actions occur at once. 


hen animals dep of food 4 t offered water, thet survival time is directly 


and survival during acute starvation (Am. 
J. Phystol. 198, 757 (1960)). Female rats 
weighing 250 g. became obese after being 
subjected to electrolytic lesions of the 
ventromedial nuclei of the hypothalamus. 
Three months after the operation these 
animals weighed between 350 and 660 g. 
During this time they had been on a high 
fat, purified diet (6.4 calories: per gram). The 
unoperated control rats, as well as the obese 
ones, were deprived of all food and offered 
water ad libitum. The survival time in- 
creased in an almost linear fashion with in- 
crease in body weight from 15 days for the 
275 g. rats to 45 days for the 450 g. rats. 


« 
We 
‘te 
~ 
ae 


156 


With additional increases in body weights, 
the increase in survival changed at a very 
slow rate. 

The nine control rats had an average 
weight of 279 g. They lost weight at the 
rate of 7.4 g. per day and survived 16.4 days. 
The obese rats had an average weight of 
439 g. They lost 6.7 g. per day and survived 
43 days. Obesity increased the survival 
time by approximately 2.5 times. Although 
the obese rats lost weight at a slightly lower 
rate than that of the controls, their daily 
weight loss as a function of their body 
weight was markedly less than that of the 
controls. Montemurro and Stevenson sug- 
gest that it is not the magnitude of the daily 
weight loss which is important, but it is the 
relation of this weight loss to the prefasting 
body weight which determines the survival 
time. 

The carcass composition of fed-obese and 
control rats indicated that the obese rat 
contained 164 g. (243 per cent) more fat, 29 
g. (18 per cent) more water, 39 g. (18 per 
cent) more fat-free mass than did the car- 
casses of the control rats. 


Acute starvation abolished the difference 
both in body weight and in body composi- 
tion between the obese and the normal rats. 
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The pantothenic acid analogue, omega-methylpantothenic acid was used to produce 
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The body fat in the starved rats at the time 
of death was 6.8 per cent for the obese and 
4.0 per cent for the control rats. 
Montemurro calculated 
that the obese rat during starvation catabo- 
lized about 4.3 g. of fat and 0.5 g. protein 
per day, whereas the controls catabolized 
3.5 g. of fat and 0.9 g. protein per day. The 
extra body fat in the obese rat used as a 


and Stevenson 


source of energy during starvation produced 
a considerable saving in the daily protein 
loss. Since the extent of body protein loss is 
probably the limiting factor in determining 
survival time of an organism subjected to 
starvation, of the extra 
body fat in this situation becomes apparent. 

The are similar to 
some reported for baby pigs (Nutrition 
Reviews 18, 125 (1960)). In the latter study 
an increased body fat content was produced 
by feeding the pigs a high-fat diet. When the 
control pigs that had been fed a low fat, high 
protein ration were deprived of food, they 
survived 36 days, whereas the ‘‘obese’’ pigs 
survived 89 days. 


the importance of 


above observations 


These studies are of interest in offering 
evidence that obesity has one physiological 
benefit—namely, prolonging the survival of 


an animal subjected to acute starvation. 


pantothenic acid deficiency in guinea pigs. Physical signs and biochemical alterations 


were characterized. 


In the past, simplified rations have been 
required to produce pantothenic acid 
deficiency. However, W. Drell and M. 8. 
Dunn (J. Am. Chem. Soc. 68, 1868 (1946)) 
synthesized omega-methylpantothenic acid 
and studied its effect in mice. Later L. A. 
Schinazi, Drell, G. H. Ball and Dunn (Proc. 
Soc. Exp. Biol. Med. 175, 229 (1950)) demon- 
strated that the analogue had no primary 


toxic effects and that pantothenic acid fed 


simultaneously prevented its biological 
effects. 
The use of omega-methylpantothenic 


acid in producing human deficiency symp- 
toms has been described by W. B. Bean and 
R. E. Hodges (Proc. Soc. Exp. Biol. Med. 
86, 693 (1954); Nutrition Reviews 13, 36 
(1955)). Later studies of human pantothenic 
acid deficiency by Bean and Hodges have 
been reviewed recently (Ibid. 14, 37 (1956); 
17, 200 (1959)). The production of panto- 
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thenic acid deficiency in the growing calf, 
using omega-methylpantothenie acid, was 
the subject of a report by A. J. Sheppard 
and B. C. Johnson (J. Nutrition 61, 195 
(1957)). 

In the present study guinea pigs were 
used by C. Pudelkewiez and C. Roderuck 
(J. Nutrition 70, 348 (1960)) in experiments 
designed to characterize the anti-pantothenic 
effects of omega-methylpantothenic 
acid in this species. 


acid 


Nine pairs of weanling male albino guines 
pigs weighing 138 to 232 g. were fed ascorbic 
acid-supplemented rabbit pellets either 
with or without the omega-methylpanto- 
thenie acid. The quantity of antimetabolite 
was 0.15 per cent of the intake of food for 
the first 15 days, 0.3 per cent for the next 
18 days, and 0.4 per cent for the remaining 
14 days. It was mixed with the pulverized 
pellets, which were moistened, repelleted 
and dried. 
their 
littermate controls were sacrificed after 15 


Three experimental animals and 


days. On the forty-seventh day the experi- 
ment was concluded and the two groups 
were compared on the basis of weight gain, 
diet, food efficiency, red cell count, cell 
volume, hemoglobin, serum ascorbic acid, 
blood pyruvic acid, and physical condition. 

Average weight gain, diet consumption 
and food efficiency did not differ during the 
first week. Animals eating the antimetabolite 
ration ate 2 g. more food but gained 2 g. 
less per day than the controls during the 
second and third weeks. This group ate 2 g. 
less than the controls and gained 4 g. less 
per day during the fourth week. Differences 
in weight gain remained fairly constant but 
daily differences in food consumption in the 
fifth, sixth and seventh weeks increased to 
7, 12, and 11 g. respectively. 

Animals ingesting the anologue at 0.15 
per cent for 15 days showed no difference 
from the control values for red blood cell 
level or packed red 
blood cell volume. At the end of the study 
the experimental animals were anemic. 


counts, hemoglobin 
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According to the report of C. W. Carter, 
R. G. MacFarlane, J. R. P. O’Brien and A. 
H. T. Robb-Smith (Biochem. J. 39, 339 
(1945)) and F. 8. Daft, A. Kornberg, L. L. 
Ashburn and W. H. Sebrell (Pub. Health 
Reports. 60, 1201 (1945)) purified diets 
deficient in pantothenic acid result in the 
development of anemia. Daft et al. observed 
that prevention of deficiency required 
pantothenic acid but not folacin, whereas 
complete restoration to normaley necessi- 
tated therapy with both pantothenic acid 
and folacin. 

Blood serum ascorbic acid of pigs on the 
antimetabolite ration averaged about half 
that of control animals, both at 15 days and 
at the end of the experiment. One early 
effect of guinea pig scurvy according to A. 
K. Presnell (J. Nutrition 8, 67 (1934)) is the 
dimunition in quantity of red cells even 
before the development of gross symptoms 
of scurvy. The results of the present experi- 
ment suggest that pantothenic acid may be 
necessary for the adequate utilization of 
ascorbic acid, since ascorbic acid was fed 
to both groups. 

Blood pyruvate did not change in the 
early part of the experiment, but by the 
end of the experiment the level in the 
group double that of 
the control animals. 


antimetabolite was 
Not all animals showed comparable signs 


of severe pantothenic acid deprivation. 
One animal, for example, was found im- 
mobile as early as the thirty-fifth day. The 
eyes were watery and salivation was exces- 
sive; however, no infection was observed at 
autopsy. Another animal experienced tonico- 
the forty-seventh 


day, three of the four survivors were pale, 


clonic convulsions. By 
listless, had soft wooly fur and watery eyes, 


and were hunched in the corner of the 
cage. 
Animals the omega-methyl- 


pantothenic acid had paler livers, hemor- 


ingesting 


rhagic adrenals, pale kidneys with spongy 
focally hemorrhagic cortices, and enlarged 


spleens. Intestines were either collapsed or 
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distended by fluid, but infection was not 
evident. Control animals had larger stores 
of visceral fat. 

The results of this study in which some 
pantothenic acid was available to the 
animals contrast with the findings in human 
volunteers who were deprived of dietary 
pantothenate while they received the 
antagonist (Nutrition Reviews 14, 37 (1956); 
17, 200 (1959)). It was noteworthy that the 


Blood Ketones During Hemorrhagic 
Shock 


It has been reported that in shock there is 
a rapid removal of glucose from the blood 
along with a depletion of liver glycogen, a 
metabolic state in which the changes re- 
semble fasting. Recently, W. L. Bloom 
(Metabolism 10, 171 (1961)) has studied the 
alterations in the blood levels of amino acid, 
nitrogen, glucose, and ketones in animals 
which were bled 2.5 to 3.0 per cent of the 
body weight. Such a procedure will produce 
shock in rats of a type which is not irre- 
versible. 

In a series of six animals the levels of 
amino acid, nitrogen, glucose, and ketones 
were determined in the shed blood (which 
served as a control value) and in the cireu- 
lating blood five hours after the bleeding. 
The data indicated little change in the blood 
glucose levels during this period. However, 
in all cases there was an increase iti the blood 
ketones when the shock period was com- 
pared with the control period; this increase 
was about twofold. The level of amino acid 
nitrogen in the blood fell during shock. Three 
animals not included in the previous series 
died within one hour after the start of the 
bleeding. In all of these animals there was a 
decrease in the blood glucose level when 
compared with the control period and in 
two of the three animals the ketone level was 
elevated. The group of animals which sur- 
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human symptoms were worst when massive 
doses of pantothenic acid were fed at the 
same time as the inhibitor. Further experi- 
mentation with better dietary control 
should help to clarify the role of omega- 
methylpantothenic acid in the production 
of a deficiency either with or without 
dietary pantothenic acid. Its relationship 
to ascorbic acid utilization deserves further 
study. 


vived the shock had an increase in the blood 
amino acid nitrogen levels to almost twice 
the control value. 

In this study the blood ketones were ele- 
vated both three and five hours after the 
initiation of the hemorrhage and then fell 
if shock approached a terminal state. It is 


believed that in shock there is an increased 
utilization of blood glucose which in turn 
rapidly depletes the liver of glycogen. Thus 
one would expect an increasing ketonemia as 
the shock progresses. With the depletion of 
the glycogen, the rats utilize more and more 
fat to meet their caloric requirements. The 
increased catabolism of fat leads to an ele- 
vated level of ketones in the blood. But when 
the shock becomes severe enough, impair- 
ment of liver function occurs (perhaps re- 
sulting from ischemia) and the ketone levels 
then decrease. Under such conditions the 
organism has utilized its available carbohy- 
drate, and its supply of fat for energy pur- 
poses has been restricted. Thus, with the 
supp!v of fat cut off, the utilization of pro- 
tein increases, indicated by a terminal rise 
in the amino acid nitrogen level of the blood. 


Hypervitaminosis D 


P. Davies Int. Med. 88, 1250 


(1960)) has reported two more instances of 


(Ann. 
vitamin D poisoning. Cases continue to 
occur because of unjustified or indiscrimi- 
lack of 


nate medical use of the vitamin, 


‘ 
Fi - 


May 1961) 


appreciation of its toxicity, and the self- 
administration of highly concentrated prepa- 
rations. 

Case one. A 59-year old woman with 
idiopathic steatorrhea, iron deficiency 
anemia, and osteomalacia was treated with 
iron, folacin, 25,000 units of vitamin D, 
15 g. calcium lactate, daily. Three 
months later she began to take a gluten-free 


and 


diet, with improvement in the steatorrhea. 
One year and had 
(170/100 
mm. of mercury). The serum calcium con- 


later she was anemic 


developed arterial hypertension 
centration was 13.8 mg. per 100 ml., plasma 
phosphorus 3.5 mg. per 100 ml., and blood 
urea 72 mg: per 100 ml. It was inferred that 
with the gluten-free diet calcium absorption 
had the hy- 
percalcemia and renal failure. 


improved, contributing to 

The vitamin D and ¢alcium were stopped, 
dietary calcium was reduced to 350 mg. 
per day, and protein reduced. The patient 
rapidly improved: within two weeks the 
blood pressure fell to 110/70 mm. of mer- 
cury, serum calcium to 9.5 mg. per 100 ml., 
plasma phosphorus to 2.8 mg. per 100 ml., 
and blood urea nitrogen to 31 mg. per 100 
ml. The anemia disappeared within four 
months. 


Although the toxic dose of vitamin D is 


exceedingly variable, the 25,000 units per 
day which this patient received does not 
approach the 150,000 units per day con- 


sidered potentially toxic on continued 


administration. A combination of circum- 


stances favoring excessive calcium ab- 


sorption as well as mobilization seems 
therefore .to have been responsible for the 
toxicity in this case. 

Case two. A 53-year old woman complained 
in 1958 of thirst, 


urinary frequency, vomiting, and constipa- 


lassitude, weight loss, 
tion. She had had a partial thyroidectomy 
1936. 1959 to 


1956 she had received thyroid, caleium, and 


for thyrotoxicosis in rom 
D intermittently for myxedema 
1956 had 


grains; calcium 


vitamin 


and tetany. Since she received 


daily: thyroid, 2 lactate, 
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2 g.; and 500,000 units of vitamin D. On 
admission she was “‘ill and anemic’’, with 
a blood pressure of 180/100 mm. of mer- 
cury. The serum calcium concentration was 
13.4 mg. per 100 ml., plasma phosphorus 
4.2 mg. per 100 ml., and blood urea 156 
mg. per 100 ml. 

With discontinuation of the vitamin D 
and reduction in 
dietary calcium, the patient rapidly im- 
proved. The blood pressure fell to 130/80 
mm. of mercury. Within four weeks the 
serum calcium fell to 10.9 mg. per 100 ml., 
plasma phosphorus to 3.3 mg. per 100 ml., 
and blood urea to 69 mg. per 100 ml. The 
patient was ‘‘well’’ three months later, 
the blood pressure 140/90 
mm. of mercury, hemoglobin 11.0 g. per 
100 ml., and blood urea 79 mg. per 100 ml. 

Although the mechanism of vitamin D 


calcium therapy and 


although was 


toxicity is not generally agreed upon, the 
the 
failure, 
anemia, and a history of vitamin D intake. 


diagnosis depends upon finding of 


hypercalcemia, renal normocytic 
Davies points out that awareness of the 
possibility of overdosage is important in 
making the diagnosis. For this reason further 
case reports seem justified. 


The Daily Dose of Folacin 


lor a number of years hematologists have 
known that 
pernicious anemia may suffer irreparable 


patients with unrecognized 
neurologic damage if they are given folacin, 
since this vitamin corrects the anemia but 
lateral 
to progress. The chief hazard is that many 


allows subacute combined sclerosis 
patients, when they first develop pernicious 
anemia, will seek aid from the corner drug- 
store rather than from their physician. In 
the past, many multiple vitamin prepara- 
tions contained substantial or even massive 
doses of folacin and contributed to the inci- 
dence of neurologic disorders in patients 
with unrecognized pernicious anemia. 

W. H. Crosby discussed this problem in 
(J. Chronic Disesases 12, 


He pointed out that recom- 


a recent report 
583 (1960 
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mended dietary allowances have not been 
established for folacin as well as for several 
other viramins. The amount of folacin 
present in diets which nutritionists consider 
adequate in other factors could serve as a 
guide for the quantities to be used in supple- 
mentation. However, the exact quantity of 
folacin provided by such a diet remains to 
be determined, although 0.4 mg. has been 
suggested. Investigators working in the 
United States Army Tropical Research 
Laboratory have reported that human 
beings have a specific requirement for folacin 
or closely related molecules, and they have 
demonstrated that megaloblastic anemia of 
tropical sprue can be corrected by as little 
as 25 ug. per day of the pharmaceutical 
product. This occurs in spite of the fact 
that patients may develop the disease while 
ating a diet which, by bioassay, contains 
500-1500 ug. of folacin (EE. Perez-Santiago, 
T. W. Sheehy and M. E. Rubini, Clinical 
Research 8, 215 (1960)). Actually, the daily 
requirement for folacin may be much less 
than that which has been estimated, how- 
ever, other reports have suggested much 
higher estimates for the daily requirements. 


Letter to the Editor 


Dear Sir: 

In the discussion of Experimental Hemo- 
chromatosis (Nutrition Reviews 19, 83 
(1961)), the reviewer referred to the produc- 


[Vol. 19, No. 5 


tion of hepatic cirrhosis in rats, analagous to 
the human pigment cirrhosis, by feeding a 
choline-deficient diet supplemented with 
high levels of iron salts. He referred only to 
the reports from MacDonald’s laboratory. 
He could have mentioned that Salmon and 
Copeland had previously reported a moder- 
ate accumulation of hemosiderin in livers 
and kidneys of choline-deficient rats and 
excessive deposits of this pigment in livers 
and kidneys of choline-deficient chickens 
(Ann. N. Y. Acad. Sci. 87, 664 (1954)). 
Moreover, our experimental diets contained 
only the level of iron commonly used in 
salt mixtures in experimental diets. The 
occurrence of the pigment was adequately 
illustrated by photomicrographs in our 
paper. It is obvious that the introductory 
statement of the reviewer in the first par- 
agraph of the above mentioned review is 
somewhat inaccurate. 

W. D. SaLMon 

Animal Nutritionist and Professor 

Auburn University 

Auburn, Alabama 


Recent Book 


Annotated Bibliography of Strontium and 
Calcium Metabolism in Man and Animals. 
Miscellaneous Publication * 821. Agricul- 
tural Research Service, U.S. Department 
of Agriculture, issued January 1961. For 
sale by Superintendent of Documents, 

Washington, D. C. Price 65¢. 
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THE NUTRITION FOUNDATION 


The Nutrition Foundation was organized by food and related manu- 
facturers in December, 1941, as a sincere expression of their interest in 
scientific progress and human health. The basic purposes of the Founda- 
tion are: (1) the development of a comprehensive program of fundamental 
research, providing basic information in the science of nutrition; and (2) 
the support of educational measures that will assist in making the science 
of nutrition effective in the lives of present and future generations. 


The publication of NUTRITION REVIEWS has been undertaken to 
enable professionally trained people to keep abreast of current progress 
and to have available an unbiased, authoritative review of the current 
research literature in the science of nutrition. 


The Editorial Staff has been carefully selected so that the publication 
will merit, in reasonable degree, the confidence of the medical profession 
and others who work directly with the public in the field of nutrition. The 
service provided by the publication is distinct from that of an abstract 
journal, a review for laymen, or an extensive scientific review. Since the 
reviews as originally prepared by a member of the Editorial Staff are fre- 
quently modified by special referees and may be further modified by the 
Editorial Office in preparing final copy for the press, the Editorial Commit- 
tee feels that it is preferable not to affix the names of Editorial Staff mem- 
bers to individual reviews. There is thus a high degree of group responsi- 
bility on the part of the Editor and Associate Editors. 


Signed articles do not necessarily represent the opinion of the Editorial 
Staff. 
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